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Chapter  1 
INTRODUCTION 


The  Study 

The  aim  of  the  Southeastern  Michigan  Wastewater  Management  Survey  Scope 
Study  is  to  develop  long-range  wastewater  management  plans  for  Southeastern 
Michigan.  These  plans  would  complement  the  water  quality  plans  of  the  : ate 
of  Michigan  and  thus  assist  in  meeting  the  planning  requirements  of  the 
Federal  Water  Pollution  Control  Act  Amendments  of  1972  (Public  Law  92-900). 

To  reach  this  aim  the  needs  and  objectives  related  to  water  pollution  pro- 
blems in  Southeastern  Michigan  were  defined,  treatment  systems  and  related 
components  were  designed,  alternative  plans  were  formulated,  and  the  impacts 
of  these  alternative  plans  were  assessed  and  evaluated  based  on  technical, 
economical,  institutional,  aesthetic,  ecological,  and  social  considerations. 

This  study  augments  the  wastewater  treatment  planning  effort  developed 
in  the  State  of  Michigan's  plans  entitled  Plans  for  Water  Quality  Manaqement, 
P h a s e 1 1 , for  Southeastern  Michigan  by : 

1.  examining  various  advanced  wastewater  treatment  technologies, 

2.  providing  additional  alternatives  for  control  of  critical 
combined  storm  and  sanitary  sewer  overflows  and  other  forms  of  urban  storm- 
water runoff, 

J.  presenting  alternative  wastewater  management  systems  which 
I would  approach  the  198b  "no  discharge  of  pollutants"  goal  in  Public  Law 

9 2- bOO, 

4.  phasing  the  implementation  of  the  alternative  plans  in 
| accordance  with  Public  Law  92-b00,  and 

1 
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S.  presenting  alternative  plans  that  would  protect  the  surface 
waters  of  Southeastern  Michigan,  including  Lake  Erie,  for  swimming  and  other 
recreational  uses,  and  for  the  protection  and  propagation  of  fish,  shellfish 
and  wildlife. 

Four  plans  were  selected  as  final  alternatives  for  choice.  They  in- 
clude three  Representative  Plans  and  one  interim  Water  Quality  Plan.  The 
three  Representative  Plans  reflect  application  of  the  "best  available 
technology"  for  wastewater  treatment  in  Southeastern  Michigan.  They  ap- 
proach, as  nearly  as  possible,  the  "no  discharge  of  pollutants"  goal  of 
Public  Law  92-500.  The  Interim  Water  Quality  Plan  was  derived  from  the 
State  of  Michigan's  water  quality  plan.  It  is  identified  as  an  interim 
plan  because  it  could  only  hope  to  meet  the  1981  requirement  of  "best 
practicable  technology"  in  Public  Law  92-500.  Comparisons  are  made  in  the 
study  between  the  Interim  Plan  and  the  Representative  Plans  to  show  the 
tradeoffs  involved  in  selecting  between  alternatives  designed  to  meet  dif- 
ferent water  quality  objectives. 


The  Survey  Scope  Study  focuses  primarily  on  water  quality  and  waste- 
water  management  problems  and  does  not  specifically  address  other  water 
resource  needs  and  problems  such  as  water  supply,  flood  control,  or  recrea- 
tion. The  study  does  provide,  however,  wastewater  management  alternatives 
that  complement  potential  solutions  to  these  problems  and  make  them  more 
readily  attainable. 

Authority 

The  authority  for  this  study  is  contained  in  sections  from  two  public 
laws  approved  by  the  Congress  of  the  United  States  and  in  two  Congressional 
resolutions  passed  in  November  1971.  Section  206  of  the  Flood  Control  Act 
of  1965  (Public  Law  89-289)  authorizes  the  Secretary  of  the  Army  under  the 
direction  of  the  Chief  of  Engineers  to  prepare  a comprehensive  plan  for  the 


development  and  efficient  utilization  of  the  water  and  related  resources 
of  the  reqion  draineu  by  streams  which  discharge,  within  the  State  of 
Michigan,  into  the  St.  Clair  River,  Lake  St.  Clair,  the  Detroit  River  and 
Lake  Erie.  This  plan  was  to  meet  the  long  range  needs  of  the  region  for 
protection  against  floods,  wise  use  of  flood  plain  lands,  improvement  ol 
navigation  facilities,  water  supplies  for  industrial  and  municipal  purposes , 
outdoor  recreational  facilities,  the  enhancement  and  control  of  water 
quality,  related  purposes,  all  with  a view  to  encouraging  and  supporting 
the  optimum  long  range  economic  development  of  the  region  and  enhancing  t.  • 
welfare  of  its  people. 

Section  102  of  the  River  and  Harbor  Act  of  1066  (Public  Law  89-780) 
authorizes  the  study  of  the  Great  Lakes,  particularly  Lake  Ontario  and 
Lake  Erie,  in  connection  with  water  supply,  pollution  abatement,  navigation, 
flood  control  hydroelectric  power  and  other  related  water  resources  develop- 
ment and  control. 

The  House  of  Representatives  on  November  10,  1071,  and  the  Senate  on 
November  23,  1971,  passed  similar  resolutions  which  qave  the  Corps  of 
Engineers  specific  authority  to  undertake  a survey  scope  study  for  wa  ,te- 
water  management  in  the  Southeastern  Michigan  area.  In  carrying  out  flic 
investigation,  alternatives  were  to  be  evaluated  for  management  of  waste- 
water  on  a regional  basis  and  were  to  be  developed  with  the  participation, 
consultation,  cooperation  of  the  U.S.  Environmental  Protection  Aqency. 

State  and  local  water  pollution  control  aqencies,  and  State  and  local  agen- 
cies with  environmental  planning  responsibilities. 

background 

Water  quality  management  has  undergone  many  changes  in  recent  years. 

The  basic  purpose  was  the  elimination  of  public  health  hazards  prior  to 
19S0.  Growing  concerns  with  broader  environmental  problems  and  recent 
Federal  and  state  legislation  tiave  changed  the  focus  to  multiple 
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objectives.  In  1970  many  of  the  Federal  environmental  programs  were 
brought  together  under  one  administrative  agency,  the  U.S.  Environmental 
Protection  Agency  (USEPA).  In  1971  the  USEPA  issued  guidelines  for  water 
quality  planning  that  emphasized  regional  programs  on  both  a river  basin 
and  metropolitan  area  basis. 

In  recognition  of  the  changing  national  priorities,  the  Corps  of 
Engineers  received  approval  from  the  Office  of  Management  and  Budget  and 
from  the  Congress  to  undertake  pilot  wastewater  management  studies  for  five 
urban  areas.  One  of  these  was  the  Southeastern  Michigan  area.  The  first 
step  was  a feasibility  study  completed  in  July  1971.  The  objectives  of 
tms  report,  entitled  Alternatives  for  Managing  Wastewater  for  Southeastern 
Michigan , were  to  identify  the  present  and  future  water  quality  problems 
and  to  evaluate  the  feasibility  and  impacts  of  alternative  regional  waste- 
water  management  systems  to  solve  these  problems.  The  conclusions  of  the 
feasibility  study  were:  the  problems  were  regional  in  nature;  there  were 

several  feasible  alternatives  to  solve  these  problems;  and  more  detailed 
study  of  these  problems  and  their  solutions  should  be  undertaken  as  soon 
as  possible.  As  noted  earlier,  in  November  1971  Congress  authorized  the 
Corps  to  proceed  with  these  detailed  studies. 

The  Federal  Water  Pollution  Control  Act  Amendments  of  1972  (Public 
baw  92-900)  became  law  on  October  18,  1972.  This  law  established  national 
water  quality  policies,  goals,  and  objectives  and  reinforced  the  primary 
responsibility  of  the  states  in  planning  and  implementing  wastewater  manage- 
ment ana  water  resource  systems.  Even  though  this  study  was  well  underway 
at  tne  time  this  law  was  passed,  many  of  the  provisions  in  the  law  had  been 
anticipated  and  were  incorporated  into  the  study  objectives. 

The  U.S.  Canadian  Great  bakes  Water  Quality  agreement  was  signed  on 
April  19,  1972.  The  objectives  contained  in  this  agreement  had  also  been 
anticipated  and  influenced  the  selection  of  study  objectives. 
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The  wastewater  study  for  Southeastern  Michigan  is  actually  part  of 
the  Southeastern  Michigan  Water  Resources  Study,  a broader  total  water 
resources  study  being  carried  out  by  the  11.  S.  U'my  Corps  of  Engineers 
under  Section  206  of  i'.L.  89-789.  The  final  wa.,ewater  management  plan 
selected  by  the  state  and  local  governments  for  implementation  will  be 
incorporated  into  the  total  water  resources  planning  being  done  under  this 
overall  study. 

P anticipation  and  Coordination 

Throughout  the  conduct  of  the  study,  members  of  various  governmental 
agencies  and  public  interest  groups  were  involved  and  participated  in  the 
study  through  a study  coordinating  committee.  The  committee  included 
representatives  of  the  following  agencies  and  groups : 

Environmental  Protection  Agency  - Region  V 
Soil  Conservation  Service,  U.  S.  Dept,  of  Agriculture 
Bureau  of  Sport  Fisheries  and  Wildlife,  Dept,  of  Interior 
Michigan  Water  Resources  Commission 

Institute  of  Water  Research,  Michigan  State  University 
Southeast  Michigan  Council  of  Governments 
Metropolitan  League  of  Women  Voters 
Detroit  Metropolitan  Water  Department 

The  objectives  of  the  committee  weret(l)  to  provide  input  during  de- 
velopment of  prospective  alternative  plans,  (2)  to  serve  as  a forum  for 
varying  technical  and  public  views  to  insure  full  cooperation,  and  (3)  to 
provide  insight  and  review  on  alternative  proposals  as  spokesmen  for 
their  respective  organizations. 

The  State  of  Michigan  concurrently  conducted  a regional  studv  for  much 
of  the  same  Southeastern  Michigan  area  based  on  a lower  level  of  wastewater 
treatment.  This  study  provided  most  of  the  information  used  to  develop 
the  Interim  Alternative  presented  later  in  this  report.  The  State  and  the 
Corps  coordinated  fully,  in  this  respect,  eliminating  duplication  of  effort 
while  providing  information  pertinent  to  the  development  of  each  study. 
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The  Institute  of  Water  Research,  Michigan  State  University,  was 
the  prime  ecological  evaluator.  Its  staff  provided  guidance  throughout 
the  development  of  technical  systems  with  regard  to  favorable  and  unfavor- 
able impacts  of  alternative  technical  choices.  They  also  evaluated  the 
various  plans  and  provided  a description  of  impacts  on  the  region  for  each 
altemati  ve . 


The  Soil  Conservation  Service  provided  large  amounts  of  soil  data 
required  in  the  evaluation  and  selection  of  lands  suitable  for  land  irriga- 
tion. They  have  also  served  as  liaison  between  the  Corps  and  the  people 
in  tnese  respective  areas  with  whom  they  deal  in  their  normal  activities  to 
encourage  them  to  take  a more  objective  look  at  land  irrigation  of  treated 
wastewater. 

The  Southeast  Michigan  Council  of  Governments  was  involved  in  the 
development  of  population  projections  and  projected  expansion  of  service 
areas.  It  provided  information  regarding  current  plans  for  the  study  area 
in  the  field  of  water  supply  and  wastewater  facilities  for  help  in  defining 
existing  and  proposed  facilities. 

The  general  public  and  other  interest  groups  were  involved  through  a 
series  of  public  meetings,  informal  workshops,  and  seminars  or  presentations 
conducted  during  the  course  of  the  study.  A public  information  brocnure , 
"The  Search  for  Clean  Water,"  presenting  the  developments  of  the  first  stage 
of  study,  was  distributed.  These  tools  were  used  to  inform  interested 
people  about  study  progress,  to  solicit  their  reaction  to  any  and  all  pro- 
posed alternatives,  and  to  gather  pertinent  information.  The  reactions  and 
information  obtained  were  used  to  help  form  the  initial  alternatives  and 
to  help  in  the  later  screening  process.  The  public  involvement  program  is 
discussed  in  more  detail  later  in  this  report. 
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Chapter  2 


THE  STULY  AREA 


The  Study  Area  Today 

The  Southeastern  Michigan  Region 

The  study  area  of  this  report,  as  shown  in  Figure  1,  includes  all 
or  part  of  eight  Southeastern  Michigan  counties.  They  are:  all  of  St. 

Clair,  Macomb,  Wayne  and  Washtenaw  Counties;  approximately  75  percent  of 
Oakland,  Lenawee,  and  Monroe  Counties,  and  approximately  30  percent  of 
Livingston  County.  This  area  is  a mixture  of  highly  urbanized,  suburban 
and  outlying  agricultural  areas  with  a total  popluation  of  approximately 
four-and-one-half  million  people  and  a total  area  of  4,900  square  miles. 

The  climate  in  Southeastern  Michigan  is  moderated  by  the  stabilizing 
influence  of  the  Great  Lakes  prevailing  westerly  winds  passing  over  Lake 
Michigan  which  subdue  extremes  in  weather  conditions.  The  mean  annual 
temperature  compiled  at  Detroit  is  approximately  49  degrees  Fahrenheit. 

The  mean  monthly  temperature  ranges  from  a high  of  approximately  73  degrees 
in  July  to  a low  of  25  degress  in  January. 

In  general,  the  annual  precipitation  does  not  vary  greatly  over 
Southeast  Michigan.  The  average  annual  precipitation  over  the  study  area 
varies  from  2b  inches  at  Mt.  Clerm  ns  to  about  34  inches  at  Adrian.  The 
precipitation  is  usually  ample  for  the  growth  and  development  of  vegetation, 
averaging  31  inches  annually  over  the  area  with  less  than  25  percent  of  the 
total  as  runoff.  Total  annual  snowfall  averages  vary  from  42  inches  at 
Port  Huron  to  29  inches  at  Monroe.  Long  term  records  for  this  area  show 
that  precipitation  is  evenly  distributed  throughout  the  year,  varying  from 
about  2 inches  in  January  to  slightly  over  3 inches  in  June. 
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Southeastern  Michigan  is  subject  to  two  types  of  storms.  The  first 
type  is  the  large  area  storm  of  long  duration  and  moderate  intensity  and 
the  other  type  is  the  short  term,  thunder  storm  type  rainfall  of  short 
duration  and  high  intensity.  The  longer  duration  storms  occur  any  time 
throughout  the  year,  but  intense  local  storms  of  the  thunderstorm  type 
usually  occur  in  the  late  spring  and  throughout  the  summer.  Local  records 
indicate  that  major  storms  which  produce  high  runoff  over  large  areas  have 
been  limited  to  a duration  of  three  days  or  less. 

The  topography  of  the  study  area  can  be  divided  into  two  distinct 
land  forms.  In  the  western  half,  or  upstream  portions  of  the  major  tribu- 
taries, rolling  to  rugged  terrain  is  interspersed  locally  with  relatively 
flat  areas.  Numerous  inland  lakes,  interconnected  by  marshy  lands,  and 
small  streams,  are  found  in  the  area.  In  the  eastern  half  or  lower  lake 
bed  portion  of  the  study  area,  the  terrain  is  predominantly  level  without 
any  natural- formed  lakes.  From  the  lake  shore  inland  the  elevation  rises 
gradually  from  600  to  1,000  feet. 

Water  Resources 


Seven  principal  streams  traverse  the  Southeast  Michigan  area.  Data 
on  their  drainage  areas  is  presented  in  Table  1.  It  should  be  noted  that 
part  of  the  drainage  areas  of  some  of  these  streams  lies  outside  the 
boundaries  of  the  wastewater  management  survey  scope  study  area. 

Table  1 

RTVF.R  DRATNAOF.  ARF.AS 

Stream  Drainage  Area  (Square  Mi les) 


Black  River  746 

Belle  River  232 

Pine  River  199 

Clinton  River  767 

Rouge  River  455 

Huron  River  923 

Raisin  River  1,043 
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An  abundance  of  natural  and  artificial  lakes  constitute  one  of  the 
Southeast  Michigan  Area's  major  natural  assets.  Most  of  the  natural  lakes 
are  located  in  the  moraine  hills  and  outwash  region  in  the  northwestern 
portion  of  the  area.  There  are  a total  of  3,t>bl  lakes,  with  a total  lake 
acreage  of  51,005  acres,  and  D54.4  miles  of  inland  lake  shoreline.  In 
audition,  the  waters  and  shoreline  of  the  Great  Lakes  and  connecting  cnannels 

i 

provide  additional  resources  to  the  Southeast  Michigan  area  with  approxi- 
mately 30U  miles  of  shoreline. 

Demographic  Characteristics 

Southeastern  Michigan,  like  the  nation,  has  experienced  expanding 
urbanization  over  the  past  several  decades.  The  three  central  counties — 

Macomb,  Oakland  and  Wayne — have  served  as  the  hub  of  this  outward  growth, 
oub-centers  of  population  growth  encircle  the  city  of  Detroit  at  varying 
distances.  These  include  the  cities  of  Monroe  on  the  south ,-  Ann  Arbor  and 
Ypsilanti  on  the  west;  Southfield,  Royal  Oak,  Troy  and  Pontiac  to  the 
north;  Warren,  Sterling  Heights,  St.  Clair  Shores  and  Mt.  Clemens  to  the 
near  northeast,  and  Port  Huron  still  farther  northeast. 

The  population  or  Southeastern  Michigan  increased  1,411,000  from 
1950  to  1970,  and  accounted  for  56  percent  of  Michigan's  growth  of 
2,505,000.  Due  to  a decline  in  the  birth  rate  after  1960  and  to  some 
reduction  in  tne  rate  of  economic  growth,  the  population  gain  of  the 
southeastern  area  dropped  to  about  560,000  from  1960  to  1970,  compared  to 
851,000  the  previous  decade.  Hie  population  figures,  obtained  from 
Department  ot  Commerce  Census  data,  are  shown  in  Table  2. 
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POPULATION  BY  COUNTIES 

1950  1960  1970 


County 

Pop . 

% Total 

Pop . 

% Total 

Pop . 

% Tota 

Lenawee 

64,629 

1.9 

77,789 

1.8 

81,951 

1.7 

Livingston 

26,725 

0.8 

38,233 

0.9 

58,967 

1.2 

Macomb 

184,961 

5.4 

405,804 

9.5 

625,309 

13.0 

Monroe 

75 ,666 

2.3 

101,120 

2.4 

118,479 

2.4 

Oak  land 

396,001 

11.6 

690,259 

16.2 

907,871 

18.9 

St.  Clair 

91,599 

2.7 

107,201 

2.5 

120,175 

2.5 

Washtenaw 

134,606 

3.9 

172,440 

4.1 

234,103 

4.8 

Wayne 

2,435,235 

71.4 

2,666,297 

62.6 

2,669,604 

55.5 

Totals 

3,409,422 

4,259,143 

4,816,459 

Due  to  the  trend  of  decentralization  of  economic  enterprises,  primarily 
manufacturing,  retail  and  service  activities,  the  City  of  Detroit  has 
decreased  in  population  since  1950.  The  rest  of  Wayne  County  as  well  as  the 
adjoining  counties  of  Macomb  and  Oakland,  achieved  significant  population 
gains  during  the  two  decades  since  1950.  Only  Washtenaw  of  the  outlying 
counties  has  experienced  similar  high  rates  of  population  increase. 

Economic  Characteristics 

The  core  economic  activity  of  Southeastern  Michiqan  for  some  decades 
has  been  manufacturing,  with  automotive  production  as  the  major  component. 

This  industry,  which  is  basic  to  the  manuf acturing  complex,  had  its  incep- 
tion in  Detroit  and  has  continued  to  maintain  an  important  portion  of  its 
fabricating  and  assembly  operations  within  the  region.  Automotive  plants 
are  scattered  widely  over  the  region.  Other  industries  are  located  both 
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along  the  shoreline  and  inland.  Secondary  metal  labricators,  food  process- 
ing, ana  power  plants  are  concentrated  in  the  northeast  (St.  Clair  and 
Clinton  River  basins);  primary  metal  production,  chemicals  and  allied 
products,  and  power  plants,  are  located  in  the  central  area  (Detroit  and 
Rouge  River  basins) ; and  secondary  metal  fabricators,  paper  products  and 
power  plants  are  situated  in  the  southwest  (Huron  and  Raisin  River  basins) . 

From  1950  to  1970,  total  employment  increased  471,933 — from 
1,343,172  to  1,815,105.  Although  manufacturing  employment  registered  a 
small  numerical  increase,  this  sector  of  the  economy  declined  from  45.8 
percent  to  3b. 8 percent  of  the  total.  During  this  same  period,  non-manu- 
facturing has  experienced  a significant  upward  trend.  From  1954  to  1907, 
wnile  manufacturing  employment  grew  84,108,  employment  in  retail,  wholesale 
and  r elected  services  mounted  131,430. 

Urbanization  has  been  spreading  from  the  central  city — Detroit--and 
irom  tne  other  urban  centers  to  the  surrounding  communities  and  townships. 
One  feature  of  this  movement  has  been  the  dispersed  pattern  of  economic 
establishments,  such  as,  manufacturing  plants,  shopping  centers,  office  and 
professional  service  complexes.  The  largest  portion  of  this  spread  of 
economic  activity  has  been  confined  to  the  three  central  counties  of  Wayne, 
Oakland  and  Macomb  which  comprise  the  Detroit  Standard  the  Metropolitan 
Statistical  Area  (SMSA) . In  1950,  employment  in  the  Detroit  Metropolitan 
area  constituted  88.8  percent  of  the  total  of  nine  counties.  By  1970,  it 
stili  accounted  for  82.3  percent. 

Land  Lse 

Southeastern  Michigan  is  significantly  influenced  by  the  character 
and  activities  of  the  metropolitan  areas  which  form  parts  of  this  important 
region.  As  previously  mentioned,  the  Detroit  SMSA  is  composed  of  the  three 
central  counties  of  Wayne,  Oakland,  and  Macomb.  Washtenaw  County,  with 
Ann  Arbor  as  its  major  city,  forms  the  Ann  Arbor  SMSA.  Monroe  County,  to 
the  south,  is  included  in  the  Toledo,  Ohio,  SMSA. 
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The  map  in  Figure  2 depicts  the  1965  major  land  uses  within  the 
seven  major  counties  of  the  region.  This  land  use  pattern  was  surveyed 
and  mapped  for  the  Detroit  Regional  Transportation  and  Land  Use  Study,  a 
special  project  of  the  Southeast  Michigan  Council  of  Governments  and  its 
predecessor,  the  Detroit  Metropolitan  Area  Regional  Planning  Commission. 
Industrial  corridors,  the  highway  network,  major  residential  areas  and 
regional  parks  are  shown  for  the  predominant  land  uses.  Since  1950,  the 
successive  incorporation  of  over  20  cities  and  villages,  from  former  town- 
ship lands  that  were  considered  farm  or  rural,  has  highlighted  the  process 
of  spreading  urbanization. 

As  might  be  expected  from  increased  irbanization , the  farm  and 
rural  populations  have  experienced  marked  declines  in  their  numbers.  The 
latest  census  figures  (1970)  show  that  only  Monroe  County  with  some  53 
percent  and  St.  Clair  County  with  48  percent  rural  populations  still  have 
significant  rural  characteristics.  This  reduction  in  the  number  of  farms 
and  farm  population  reflects  the  consolidation  of  farming  units,  decreasing 
farm  family  size  and  changes  in  farm  operations.  Even  though  the  value  of 
farm  products  produced  in  the  Southeast  Michigan  region  has  continued  to 
rise,  the  percent  of  land  in  farms  has  diminished. 

Major  crops  grown  in  the  area  are  corn,  grain,  soybeans,  and  alfalfa. 
In  addition  to  cropland,  the  Southeast  Michigan  river  basins  have  approxi- 
mately 17  percent  of  their  land  in  forests,  estimated  at  665,700  acres. 
Oakland  County  has  the  greatest  concentration  with  28  percent,  while  Monroe 
and  Wayne  Counties  have  the  least  with  ten  percent  each.  As  the  need  for 
more  recreation  land  and  land  for  urban  expansion  increases,  forest  land 
for  wood  products  will  give  way  to  multiple  use  for  recreation,  aesthetics 
and  municipal  parks. 


The  Study  Area  in  the  Future 

Factors  Influencing  Future  Growth 

It  is  expected  that  Southeastern  Michigan  will  sustain  its  economic 
and  population  growth  over  the  next  20  years,  but  at  lower  rates  than  in 
tne  previous  two  decades.  A number  of  significant  factors  are  anticipated 
to  influence  such  growth. 

The  region's  ample  supply  of  high  quality  water  will  not  only  sustain 
the  growing  population  and  economic  activities,  but  will  serve  as  an  incen- 
tive to  furtner  growth.  The  maturing  of  the  area  as  one  of  tne  major 
metropolitan  regions  of  the  nation  will  mean  a further  drive  toward  self- 
sufficiency,  and  hence  some  broadening  of  the  range  of  economic  activity. 

Ihis  will  mean  greater  employment  in  the  service,  professional,  and  tech- 
nical occupations  and  a smaller  proportion  of  total  employment  in  manu- 
facturing enterprises.  The  current  population  base  will  be  augmented 
mainly  by  natural  increase,  with  little  in-migration  from  other  parts  of 
tiie  nation.  Increases  in  population  will  call  for  greater  amounts  of 
goods  and  services  and  hence  stimulate  the  economy.  National  uemand  for 
the  distinctive  products  of  Southeastern  Michigan  is  expected  to  con- 
tinue and  grow;  hence,  the  production  of  motor  vehicles,  fabricated 
metals,  chemicals,  and  pharmaceuticals  will  be  increased.  l'he  continued 
decentralization  of  economic  activity  with  its  associated  spread  of  res- 
idential areas  will  increase  urbanization. 


Population  Projection 


The  population  of  the  region  is  projected  to  continue  to  grow,  but 
at  a slower  rate  than  for  the  previous  20  year  period.  The  basis  of  the 
growtn  will  be  primarily  natural  increase,  with  only  a small  portion 
developing  from  in-migration . The  economy  is  anticipated  to  continue  active, 
but  not  as  expansive  as  in  the  previous  two  decades.  With  a larger  popula- 
tion base,  the  demands  for  both  goods  and  services  will  undoubtedly  increase, 
thus  spurring  further  economic  activities. 
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The  population  projections  for  the  study  area,  presented  in  Table 
3,  were  developed  from  activities  of  the  Southeastern  Michigan  Water  Re- 
sources Study — Economic  Workshop  Subcommittee.  Basic  census  data  for  1970 
from  the  Department  of  Commerce  Basic  data  were  supplied  by  the  Southeast 
Michigan  Council  of  Governments  with  projection  methods  and  results  devel- 
oped by  the  Corps  of  Engineers.  These  projections  were  developed  according 
to  five  subareas  which  were  formed  to  facilitate  ease  of  data  collection 
and  development  of  necessary  projections.  This  subdivision  was  influenced 
i.v  the  existing  wastewater  collection  systems,  demographic  and  economic 
growth  patterns,  and  institutional  considerations  and  is  shown  in  Figure  i. 
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Table  3 

POPULATION  PROJECTION  BY  SUBAREA,  FOR  SOUTHEASTERN  MICHIGAN 

Sub 


A rea 

19  70 

1980 

1990 

2000 

2010 

2020 

1 

112,000 

123,000 

148,000 

168,000 

192,000 

219,000 

2 

3,049,000 

3,388,000 

3,783,000 

4,181,000 

4,643,000 

5,163,000 

3 

1,097,000 

1,303,000 

1,556,000 

1,819,000 

2,130,000 

2,410,000 

4 

265,000 

362,000 

444,000 

539,000 

645,000 

758,000 

5 

164,000 

181,000 

199,000 

226,000 

253,000 

281,000 

Total 

4,667,000 

5,357,000 

6,130,000 

6,933,000 

7,863,000 

8,831 ,000 

The  Econony 


Total  employment  for  the  Southeastern  Michigan  region  is  projected 
to  rise  to  2,437,300  in  1990,  a gain  of  almost  623,000  or  26  percent  over 
19  70.  There  was  a 34  percent  gain  in  the  previous  20-year  period  from 
1950  to  1970.  Though  manufacturing  employment  is  expected  to  rise  some 
35,000  by  1990,  its  share  of  total  employment  will  decline  from  37  percent 
to  29  percent.  The  largest  gains  are  projected  in  service  and  professional 
employment  where  an  increase  of  over  305,000  is  expected.  Retail  trade 
employment  is  anticipated  to  increase  71,000  and  wholesale  trades 
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over  16,000.  Public  administration  employment  is  projected  to  rise  some 
65,700.  Employment  in  agriculture,  forestry  and  fishing  industries  axe 
expected  to  continue  to  decline. 

Future  Land  Use 

The  generalized  future  land  growth  patterns  for  the  Southeastern 
Michigan  area  were  developed  by  the  Southeast  Michigan  Council  of 
Governments  special  project  TALUS.  A map  snowing  this  land  use  pattern 
is  presented  in  Figure  4.  This  land  use  plan  projects  a continuing 
"beefing  up"  of  the  industrial  corridors  of  the  region,  an  increase  in  the 
spread  of  residential  development  around  the  economic  centers,  1 arge r 
regionals  recreational  areas,  and  a significant  decrease  in  agricultural 
and  vacant  land. 

It  is  expected  that  Detroit  will  remain  the  major  population  and 
economic  center  of  the  region.  Beyond  this  city's  borders,  considerable 
population  and  economic  growth  are  expected  in  such  cities  as  Warren  and 
Sterling  Heights  in  Macomb  County;  Southfield  and  Troy  in  Oakland  County; 
Dearborn,  Livonia,  and  Westland  in  Wayne  County,  and  the  Ann  Arbor - 
Ypsilanti  complex  in  Washtenaw  County,  as  well  as  the  Monroe  City  and  Port 
Huron  complexes  in  Monroe  and  3t.  Clair  Counties,  respectively. 

Regional  recreational  and  open  space  developments  are  planned  for 
1990  in  connection  with  the  major  waterways  and  bodies  of  water  within 
the  reaion.  At  a more  refined  scale,  county  and  municipal  development  of 
recreation  resources  by  utilization  of  flood  plains  of  the  Black,  Huron, 
Clinton,  Raisin,  and  Rouge  Rivers  is  expected.  Use  is  expected  to  be  made 
of  the  open  space  and  recreational  potentials  in  the  morainal  areas  of 
western  portions  of  Oakland  and  Washtenaw  Counties.  The  shore  lines  of  the 
St.  Clair  River,  the  Detroit  River,  and  Lake  Erie  offer  further  potentials 
for  recreational  facilities  at  the  local,  county,  regional,  and  state  scale 
of  operation. 
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Chapter  3 


MATER  RESOURCE  NEEDS.  PROBLEMS  AND  OPPORTUNITIES 


Water  Uses 


The  Great  Lakes  Basin  Commission  (GLBC)  established  fifteen  planning 
subareas  throughout  the  Great  Lakes  to  study  water  resources  needs,  pro- 
blems and  opportunities.  Planning  subarea  4.1  covers  the  eight  county 
Southeastern  Michigan  Study  area  and  includes  a ninth  county,  Sanilac 
County  (See  Figure  5). 

In  1970  about  87  percent  of  the  population  in  this  nine  county  area 
obtained  their  water  through  240  central  distribution  systems.  Of  these 
water  systems,  93  obtain  their  water  from  Lake  Huron,  the  St.  Clair  River, 

Lake  St.  Clair,  the  Detroit  River,  and  Lake  Erie;  7 draw  water  from  inland 
surface  waters;  138  rely  on  ground  water;  and  2 use  both  inland  streams  and 
ground  water  sources.  Municipal  use  exceeded  650  million  gallons  per  day  (MGD) 
in  the  mid  60' s.  While  90  percent  of  the  water  is  taken  from  the  Great 
Lakes  and  connecting  channels,  only  50  percent  is  used  by  people  located 
in  basins  draining  directly  into  them. 

The  population  served  by  municipal  water  supply  systems  in  1970  was 
4.4  million  and  is  expected  to  increase  to  8.9  million  by  2020.  In  1970, 
about  91  percent  of  the  population  used  water  withdrawn  from  Great  Lakes 
sources,  3 percent  from  inland  surface  waters,  and  6 percent  from  ground 
water  sources.  These  percentages  are  expected  to  change  to  about  97  percent, 

1 percent,  and  2 percent  respectively,  by  2020. 

Ab  shown  in  Table  4,  the  1970  average  daily  municipal  withdrawal  was 
estimated  to  be  about  739  MGD.  The  projected  figure  for  2020  is  1700  MGD, 
a total  increase  of  almost  one  billion  gallons  daily. 
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Table  4 

ItUNICIPAL  WAT  DR  USD* 


FLOW  MGD 


YUAR 

19  70 

1980 

2000 

2020 

Total  Municipal 

Demand 

738.9 

890 

1,240 

1,700 

Water  Supply 

Consumption 

60.8 

80 

140 

200 

(mgd) 

Discharge 

678.1 

810 

1,100 

1,500 

Domestic  and 

Demand 

474.4 

570 

790 

1,100 

Commercial , 

Consumpt ion 

47.5 

60 

80 

100 

Municipal  Water 

Discharge 

426.9 

510 

710 

1,000 

Supply  (mgd) 

Municinallv 

Demand 

264.5 

320 

440 

610 

Supplied 

Consumption 

13.3 

20 

60 

100 

Industrial  Water 

Discharge 

251.2 

300 

380 

510 

(mgd) 

Total  Municipal 
Total  Domestic  - 

Discharge 

Commercial 

678.1 

810 

1,100 

1,500 

Discharge 
Total  Municipall 

y Supplied 

426.9 

510 

710 

1,000 

Industrial  Discharge 

251.2 

300 

380 

510 

*rrom:  Municipal  Water  Supply  for  Southeastern  Michigan  Water 

Resources  Studv.  Draft  1 .January  1971 


The  City  of  Detroit,  through  the  Detroit  Metropolitan  Water  Department 
(DMWD)  is  the  major  regional  supplier.  The  DMWD  pumped  207  billion  gallons 
from  the  Detroit  River  in  1966  and  served  about  3.5  million  people.  Presently 
Detroit  is  engaged  in  a $110  million  construction  program  which  includes  a 
1200  MGD  intake  in  Lake  Huron  and  new  facilities  to  treat  400  MGD.  It's  prob- 
able that  a substantial  portion  of  the  new  treatment  facilities  will  be  devoted 
to  replacement  of  obsolete  or  inefficient  facilities.  The  new  intake  capacity 
should  satisfy  projected  water  supply  needs  beyond  the  planning  period  for  this 
study . 


Depletion  ("consumption")  of  water  in  domestic  and  commercial  use  is 
estimated  to  continue  to  be  about  10  percent  of  withdrawals.  Consumption  of 
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water  supplied  by  municipalities  to  industry  is  assumed  to  take  place  at  the 
rates  calculated  by  the  U.S.  Bureau  of  Domestic  Commerce  for  "other  manufactur 
ing"  for  a given  year.  This  rate  rises  from  5 percent  in  1970  to  16  percent 
in  2020  for  the  study  area. 

The  use  of  inland  lakes  and  streams  and  ground  water  in  Southeastern 
Michigan  for  municipal  water  supply  is  expected  to  decrease  as  more  and 
more  cities  switch  sources  and  draw  from  the  Great  Lakes.  Total  withdrawals 
from  these  sources  are  expected  to  decrease  from  64  MGD  in  1970  to  44  MGD 
in  2020. 

Manufacturing  water  withdrawals  at  present  are  about  double  the  with- 
drawals for  domestic  and  commercial  uses.  Total  withdrawals  for  all  manu- 
facturing are  estimated  to  have  been  1.56  billion  gallons  per  day  in  1970, 
of  which  about  265  MGD  or  about  17  percent  of  the  total  was  obtained  from 
municipal  water  supply  systems  (see  Table  5).  This  ratio  of  municipally 
supplied  industrial  water  is  quite  high  in  comparison  to  the  national  ratio 
of  less  than  10  percent,  and  the  overall  Great  Lakes  Basin  ratio  of  11  percent 

Table  5 

ESTIMATED  INDUSTRIAL  WATER  USE  (MGD) 


19  70 

1980 

2000 

2020 

Gross  Water  Required 

2633 

3672 

9166 

16618 

Self  Supplied 

129  7 

900 

589 

1092 

Municipallv  Supplied 

265 

319 

442 

612 

Total  Water  Withdrawal 

1562 

1219 

10  31 

1704 

Water  Gonsumed 

148 

196 

4 30 

994 

There  are  two  factors  which  may  account  for  these  differences.  First, 
manufacturing  industries  are  predominant  in  the  area  and  although  large 
water  users  such  as  the  automotive  industry  receive  their  water  from  other 
sources,  most  of  these  manufacturing  industries  have  smaller  water  require- 
ments that  are  most  economically  satisfied  by  purchase  from  municipal 


systems.  Second,  there  is  a limited  amount  of  frontage  on  Lake  St.  Clair 
and  the  Detroit  River  available  for  concentrations  of  industries  and  also 
a lack  of  sizeable  inland  surface  sources  available.  These  conditions  pre- 
vent a large  number  of  these  industries  from  developing  their  own  individual 
, water  supplies.  These  factors  will  continue  to  influence  industrial  water 

supply  development  and  it  is  expected  that  municipal  water  systems  will  pro- 
vide even  larger  shares  of  the  industrial  water  requirement  of  the  future. 


Lake  St.  Clair  and  the  Detroit  River  are  the  principal  sources  of  self- 
supplied  industrial  water  in  the  Detroit  metropolitan  area.  Lake  Erie  is 
a major  source  in  the  southeast  counties,  and  Lake  Huron  and  the  St.  Clair 
River  are  the  major  sources  in  the  northeast.  Surface  streams  such  as  the 
Raisin,  Huron,  and  Rouge  Rivers  are  also  used  for  industrial  supplies,  but 
there  is  no  information  available  about  the  quantities  obtained  from  any 
of  the  sources.  Information  is  not  available  on  well  water  supplies  used 
by  industries,  but  because  of  the  relatively  poor  yields  of  ground  water 
aquifers,  it  is  believed  that  industry-operated  wells  provided  only  a very 
small  part  of  the  total  industrial  water  used. 


For  the  total  manufacturing  sector,  output  measured  in  value  added  by 
manufacture  is  projected  to  increase  from  about  $10  billion  in  1970  to  $60 
billion  in  2020.  If  it  is  assumed  that  existing  manufacturing  plants  can 
enlarge  their  capacities  at  present  locations  by  100  percent  and  that  will, 
in  turn,  double  the  present  value  added  by  manufacture,  then  some  $40  billion 
of  manufacturing  activity  will  be  occurring  at  new  plants  in  new  locations 
for  which  new  supplies  must  be  developed.  Much  of  the  new  industrial  develop- 
ment will  occur  in  the  counties  that  are  inland  from  the  lakeshore  if  sufficient 
water  supply  is  made  available.  The  inland  dispersal  of  new  industries 
could  be  achieved  by  the  development  of  regional,  municipal  systems  to 
provide  the  industrial  water  through  the  development  of  local  sources  in 
conjunction  with  the  transfer  of  large  quantities  from  Lake  Huron,  Lake 
Erie,  and  the  connecting  river-lake  system. 
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Table  5 presents  the  estimated  industrial  water  use  for  1970  and 
projected  years.  The  gross  water  required,  self-supplied,  municipally 
supplied,  and  total  water  withdrawal  requirement  is  shown.  The  water  use 
estimates  represent  the  needs  of  all  establishments  without  differentiating 
between  small  water  users  and  large.  The  large  water  using  establishments 
(those  that  withdraw  20  million  gallons  per  year  or  more)  are  relatively 
few  in  number  and  probably  do  not  exceed  300  factories,  but  the  impact  of 
their  water  requirements  is  huge.  It  is  estimated  that  the  300  large  water 
using  establishments  account  for  more  than  97  percent  of  the  total  with- 
drawal needs  of  the  manufacturing  sector. 

In  addition  to  the  concentration  of  the  water  use  among  these  300 
plants,  there  is  a further  concentration  of  water  use  within  particular 
industry  groups.  The  largest  water  withdrawals  are  from  the  Primary  Metals 
Industry  Group  followed  by  Chemical  and  Allied  Products.  Manufacturing 
establishments  in  these  two  groups  accounted  for  1149  mgd  of  the  estimated 
total  manufacturing  withdrawals  of  1562  mgd. 

Recirculation  and  reuse  of  water  within  their  plants  enabled  manufac- 
turers to  meet  their  larger  gross  water  requirement  of  2633  mgd  in  1970. 

The  recirculation  rates  in  the  two  largest  water  withdrawal  groups  are  the 
lowest.  For  these  two  industry  groups  in  particular,  reasonable  improve- 
ments in  recirculation  rates  can  bring  about  dramatic  reductions  in  the 
quantities  of  water  to  be  supplied.  Improvements  in  recirculation  are 
forecast  to  occur  with  the  net  results  showing  a slight  decrease  in  total 
manufacturing  withdrawals  to  the  year  2000  after  which  the  withdrawals  will 
increase  to  about  1700  mgd  by  the  year  2020. 

Consumption  of  water  is  also  expected  to  increase  during  the  projected 
period.  In  manufacturing,  consumption  includes  water  incorporated  into 
products,  and  unaccounted  losses  such  as  leaks,  but  by  far  the  largest  part 
of  the  consumption  is  a result  of  evaporation  induced  by  the  heat  taken  up 
by  the  water  in  its  uses  as  a coolant  and  as  a process  water.  In  addition 
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to  the  consumption  of  water  by  manufacturers,  water  is  also  consumed  by 
thermal  power  qeneratinq  plants  and  irriqated  aqriculture  throuqh  evapora- 
tion and  transportation.  The  combined  consumption  will  result  in  increased 
vapor  and  associated  heat  energy  emissions  into  the  atmosphere. 

Other  water  uses  in  the  area  ire  less  siqnificant  than  the  municipal 
and  industrial  uses  just  discussed  in  terms  of  total  withdrawal.  In  1970 
the  development  of  rural  water  supply  systems  provided  49  mqd  for  rural, 
domestic,  livestock,  spray  water,  and  non-farm  uses  in  the  GLBC  southeast 
Michiqan  area.  The  irrigation  water  requirement  for  production  of  hiqh 
value  crops  including  potatoes,  fruits,  vegetables,  and  sod  was  37.4  mod 
in  1970  and  for  irrigation  of  golf  courses  was  12.6  mgd . Inland  lakes 
and  streams  and  ground  water  are  the  primary  sources  of  rural  supply  and 
irrigation  water. 

A seasonal  average  of  41  mgd  was  required  for  primary  mineral  production 
in  1968.  The  major  water  sources  for  the  mineral  industry  in  the  GLBC  south- 
eastern Michigan  area  are  inland  lakes  and  groundwater. 

The  recreational  uses  of  the  water  resources  in  the  area  include 
fishing,  boating,  and  swimming.  Numerous  inland  lakes  in  the  rolling 
wooded  morainic  hills  provide  the  backdrop  for  recreational  activity,  rhe 
rivers  offer  additional  opportunity  for  obtaining  land  for  recreational  areas, 
especially  the  Huron  and  Clinton  Rivers.  Frontage  on  Lake  Erie,  Lake  St. 
Clair,  the  Detroit  River,  and  St.  Clair  River  provides  a potentially  valu- 
able asset  to  the  resource  base,  althouqh  there  are  inherent  problems  which 
restrict  full  use  of  these  resources.  Industrial  and  residential  develop- 
ment, often  blighted,  precludes  public  recreation  in  urban  areas  where  the 
need  is  generally  greatest.  Pollution  of  these  waters  by  the  wastes  from 
residential  and  industrial  complexes  has  also  seriously  restricted  the  use 
of  much  of  these  resources.  Mercury  in  Lake  St.  Clair,  according  to  the 
Michigan  Health  Department,  threatens  health,  causes  economic  loss  and  hin- 
ders fishing  pleasure. 

The  Great  Lakes  and  connecting  channels  in  the  area  are  Important  to 
the  commercial  navigation  activities  of  the  entire  Great  Lakes  Region.  The 
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inter-lake  traffic  shipping  is  dependent  on  the  depths  that  can  be 
obtained  in  these  connecting  waterways,  namely  tne  St.  Clair-Detroit  iiver 
systems.  The  extensive  frontage  along  this  system  provides  port  facilities 
for  more  than  50  ship  lines  and  accounted  for  31  million  tons  of  cargo 
in  1070  at  Detroit  alone.  The  solution  to  these  non-withdrawal  water  seecs 
and  problems,  although  not  specifically  addressed,  will  be  complemented 
by  the  wastewater  management  alternatives  and  make  them  more  read:!.'  .ts-ain- 


Surface  Water  Quality 


Water  quality  investigations  were  conducted  by  the  Public  Health 
Service,  the  Institute  of  Water  Research,  state  and  local  agencies,  and 
others  on  the  major  surface  waters  of  the  area.  The  condition  of  these 
waters  are  reflective  of  the  areas  they  drain  or  flow  through.  There  are 
four  main  sources  of  pollution  from  the  urbanized  areas:  stormwater  outlets, 

combined  sewer  overflows,  industrial  outfalls,  and  sewage  plant  outfalls, 
in  addition,  pollution  occurs  from  direct  runoff  from  agricultural  lands 
and  from  shore  and  bank  erosion. 

The  water  quality  of  the  St.  Clair  River  is  directly  related  to  the 
quality  of  the  water  from  Lake  Huron  and  the  Black,  Pine,  and  Belle  Rivers. 
The  water  from  Lake  Huron  is  of  high  quality.  The  Black,  Pine  and  Belle 
Rivers  are  located  in  the  least  densely  populated  portion  of  the  study  area. 
The  water  quality  throughout  these  basins  is  generally  good  except  at  or 
near  outfalls  of  combined  sewers,  industry,  and  municipal  sewage  treatment 
plants.  Where  these  streams  discharge  into  the  St.  Clair  River,  the  water 
quality  of  the  river  is  degraded.  Except  for  localized  increases  in  coli- 
form  counts  for  short  but  variable  distances  below  municipalities,  the 
water  quality  of  the  St.  Clair  River  is  good. 

In  general,  the  quality  of  the  water  in  Lake  St.  Clair  is  good,  because 
of  the  inflow  from  the  St.  Clair  River.  The  Clinton  River,  however,  receives 
discharges  from  many  sewage  treatment  plants  and  combined  sewer  overflows 
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before  discharging  into  Lake  St.  Clair.  The  Clinton  River  basin  drains  a 
large  portion  of  the  rapidly  developing  areas  north  of  Detroit.  The  up- 
stream reaches  exhibit  generally  good  water  quality  with  relatively  low 
colifonn  levels.  As  the  river  passes  through  population  centers  its 
quality  decreases.  Low  dissolved  oxygen  levels  and  high  BOD  levels  are 
found,  indicating  large  organic  loads.  Fairly  high  levels  of  nitrate 
and  phosphate  noted  near  the  river  mouth  indicate  significant  nutrient 
inflows.  The  river  does  not  have  the  capacity  to  assimilate  these  pollu- 
tants and  thus  there  are  areas  of  contamination  at  its  mouth  and  occasion- 
ally at  Metropolitan  Beach  on  Lake  St.  Clair. 

The  Detroit  River  from  its  head  to  its  junction  with  the  Rouge  River 
has  satisfactory  water  quality  during  normal  weather  conditions.  However, 
during  periods  of  rainfall  in  excess  of  approximately  one-half  inch,  the 
combined  sewer  outfalls  overflow  the  collection  system  along  the  Detroit 
River  and  discharge  contaminated  stormwater  and  raw  sewage. 


The  River  Rouge  Basin  includes  the  River  Rouge,  Upper  River  Rouge, 
Middle  River  Rouge,  Lower  River  Rouge,  and  various  small  tributaries. 

The  waters  of  the  River  Rouge  basin  are  very  high  in  both  total  and 
fecal  coliforms  throughout  all  but  the  extreme  upstream  reaches,  indi- 
cating contamination  of  a domestic  origin.  The  waters  are  moderate  in 
suspended  solids  but  relatively  high  in  dissolved  solids,  which  is  re- 
flected by  high  chloride  levels,  high  iron  content  and  increased  con- 
ductance. Nitrate  and  phosphate  levels  indicate  that  the  waters  are 
enriched  with  nutrients  throughout  the  basin;  however,  the  monitoring 
station  at  the  mouth  of  the  River  Rouge  indicates  a recent  decline  in 
these  levels.  The  dissolved  oxygen  levels  are  low  at  a majority  of  the 
stations  in  the  basin,  with  several  stations  having  levels  below  1 mg/ 1 . 
The  accompanying  high  BOD  levels  throughout  the  basin  indicate  the 
rivers  carry  a large  organic  load.  Visible  films  of  oil  prominently 
present  in  the  past  have  been  virtually  eliminated  by  new  and  improved 
treatment  facilities  recently  installed  by  industries.  The  general 
quality  of  water  throughout  the  basin  is  such  that  all  water  uses  would 
have  some  degree  of  impairment. 
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Lake  Erie  has  been  classified  by  most  water  condition  experts  as  an 
eutrophic  lake.  It  is  greatly  over-nourished  in  dissolved  nutrients  and 
suffers  seasonal  exygen  deficienty.  The  concentration  of  dissolved  solids, 
although  still  below  levels  directly  lethal  to  fish  and  food  organisms,  have 
increased  significantly  since  1920.  The  value  of  the  tish  catch,  however, 
is  declining  due  to  the  near  disappearance  of  higher  value  tish  stocks. 
Tremendous  algae  blooms  have  occurred  in  the  past  and  the  ultimate  algae 
decomposition  has  caused  widespread  destruction  of  bottom  organisms  quite 
important  to  the  life  of  many  Lake  Erie  fishes.  Mercurv  levels  are  dan- 
gerously high,  but  pesticide  levels  (DDT  and  Dieldrin)  are  moderately  low. 
Over  85  percent  of  the  Michigan  waters  of  Lake  Erie  contain  high  concen- 
trations of  inorganic  nitrogen  and  soluble  phosphates.  It  is  recognized 
that  much  of  the  nutrient  problt  originates  from  municipal  and  industrial 
wastewaters.  Further,  bacterial  1<.  2ls  near  large  metropolitan  centers  of 
the  size  of  Detroit,  have  been,  and  continue  to  be,  a direct  health  hazard. 

The  Huron  River  Basin  includes  the  Huron  River,  Mill  Creek,  Letts  Creek, 
Portage  River,  Silver  Creek,  and  Mann  Creek.  The  waters  of  the  Huron  basin 
contain  low  total  end  fecal  coliform  levels  in  the  upstream  reaches  above 
Ann  Arbor.  High  total  coliform  levels  are  present  in  the  reach  below  Ann 
Arbor  with  a high  fecal  coliform  level  just  above  Ypsilanti.  Fairly  high 
coliform  levels  are  found  below  other  population  centers  and  at  the  mouth 
of  the  river.  Suspended  solids  levels  are  lower  than  those  in  the  Raisin 
basin  and  compare  favorably  to  the  median  value  of  33  mg/1  for  the  south- 
eastern region.  This  lower  level  is  possibly  due  to  the  effects  of  the 
various  impoundments  which  would  allow  for  a natural  settling  of  suspended 
solids.  Total  dissolved  solids  and  chlorides  appear  to  present  no  problem 
to  the  various  water  uses.  The  nitrate  and  phosphate  levels  indicate  that 
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the  waters  are  enriched  with  nutrients,  particularly  durinq  the  sprinq 
months,  measured  at  the  monitoring  station  at  the  mouth  of  the  river. 

Dissolved  oxyqen  levels  are  relatively  good  throughout  the  basin  with  some 
decrease  apparent  below  wastewater  treatment  plants.  The  main  problem  in 
the  basin  is  the  high  level  of  nutrients  in  surface  waters. 

The  River  Raisin  Basin  includes  the  River  Raisin,  Saline  River,  Wolf 
Creek,  South  River  Raisin,  Bear  Creek,  and  Macon  Creek.  The  waters  in  the 
Raisin  basin  exhibit  a fairly  low  total  coliform  level  in  the  upstream 
reaches  while  the  fecal  coliform  level  is  hiqh,  indicating  that  the  source 
of  these  coliforms  is  probably  of  a domestic  origin.  In  the  lower  reaches, 
below  the  population  centers,  the  total  coliform  level  is  hiqh.  The  water 
throughout  the  basin  is  moderately  high  in  total  dissolved  and  suspended 
solids,  while  the  chloride  content  is  relatively  low.  The  nitrate  and 
phosphate  levels  throughout  the  basin  would  indicate  that  the  streams  are 
enriched  with  nutrients.  This  is  particularly  noticeable  during  the  spring 
months.  The  streams,  even  in  the  upstream  reaches,  exhibit  the  high  hard- 
ness levels  typical  of  Michigan  surface  waters.  Various  stations  throughout 
the  basin  have  recorded  low  dissolved  oxyqen  and  high  BOD  values,  which 
indicate  a heavy  orqanic  waste  load  is  carried  by  the  streams.  This  is 
particularly  noticeable  at  the  monitoring  station  near  the  mouth  of  the 
river.  The  main  problems  in  this  basin  appear  to  be  the  high  level  of 
nutrients  found  in  the  streams  as  well  as  the  low  dissolved  oxyqen  values 
found  at  various  locations. 

There  are  various  small  streams  such  as  Jordan  Creek,  Beaubian  Creek, 

Swan  Creek  (St.  Clair  Co.),  Salt  River,  Fxorse  Creek,  Swan  Creek  (Monroe  Co.), 
Stony  Creek,  Sandy  Creek,  and  Otter  Creek,  for  which  there  Is  limited  water 


Ground  Water  Resources 


Ground  water  resources  can  best  be  described  as  poor  to  moderate 
as  one  travels  from  east  to  west  over  the  study  area.  In  general,  bed- 
rock formations  underlying  the  large  lake  plain  area  consist  of  shales, 
sandstones,  and  limestones  from  which  little  water  can  be  obtained.  That 
which  is  obtained  from  bedrock  sources  is  usually  highly  mineralized  and 
unsuitable  for  ordinary  use.  Sandstone  formations  produce  moderate  yields 
in  parts  of  Washtenaw,  Livingston,  and  Sanilac  counties. 

Most  water  for  domestic  supplies  comes  from  glacial  deposits.  In 
general  these  deposits  are  thinnest  on  the  lake  plain  and  thickens  to  the 
west  and  northwest.  The  large  lake  plain  area  which  is  composed  mainly  of 
lake  clay  is  unfavorable  for  the  development  of  large  ground  water  supplies. 
Where  outwash  deposits  are  thick,  wells  will  yield  more  than  500  gpm  in  the 
western  and  northwestern  portion  of  the  area.  Generally,  water  from  glacial 
deposits  is  of  good  chemical  quality  although  It  may  be  tiard.  Locally,  ob- 
jectionable amounts  of  mineralization  occur  where  glacial  deposits  directlv 
overlie  bedrock  containing  highly  mineralized  water. 

L.-:i  sting  Wastewater  Facilities 

The  Southeastern  Michigan  area  is  currently  served  by  59  wastewater 
treatment  plants.  Forty-nine  of  these  facilities  have  less  than  a 5 mgd 
capacity  and  all  but  two  serve  primarily  single  communities.  The  two 
regional  systems  have  been  developed  by  Detroit  and  Wayne  County  and  serve 
the  major  portion  of  the  urbanized  area. 

The  type  of  treatment  in  each  plant  varies.  Many  of  the  plants  were 
not  designed  to  meet  the  current  water  quality  standards  as  specified  by 
the  State  of  Michigan  and  have  been  or  will  be  required  to  upgrade  their 
treatment  process.  Table  6 presents  the  location  of  these  plants,  their 
present  flows,  and  the  treatment  process  they  employ. 
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Throughout  Southeastern  Michigan  much  of  the  urbanized  area  has  sewage 
interceptors  and  trunks  or  collectors.  These  facilities  collect  the  waste- 
water  for  delivery  to  their  local  treatment  plant  or  for  delivery  to  a 
district  interceptor  with  treatment  at  a regional  plant  serving  many 
muni cipali ties . 

Figure  6 shows  those  interceptors  in  the  study  area  which  serve  formal 
districts  made  up  of  several  communities.  These  sewerage  facilities  are 
advantageous  to  the  development  of  a regional  wastewater  collection  and 
transmission  system  since  the  existing  networks  only  have  to  be  evaluated 
and  augmented  to  meet  proposed  treatment  plant  configurations. 

Wastewater  Flow  Projections 

Wastewater  flow  projections  have  been  developed  for  the  years  1980, 
1990,  2000,  2010,  and  2020.  Tables  7 and  8 present  the  two  basic  col- 
lectable sources  of  wastewater,  municipal  and  industrial.  These  projec- 
tions were  based  on  information  obtained  from  the  Great  Lakes  Basin 

Framework  Study,  flow  projections  from  individual  treatment  plants  in  the 
area,  and  data  obtained  from  permit  applications  to  construct  structures 
in  navigable  waters.  As  can  be  seen  in  Table  9,  the  total  municipal  and 
industrial  flows  to  the  year  2000  decrease  due  to  the  expected  increase 
in  recycling  of  industrial  wastewater.  The  projections  were  developed 
according  to  the  subarea  divisions  presented  in  figure  3 on  page  17. 
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Table  6 


EXISTING  WASTEWATER  FACILITIES 

- 19  75 

Plant 

Average  Flow-MGD 

Type  of  Treatment 

Detroit 

800 

Activated  Sludge 

Wyandotte 

65 

Activated  Sludqe 

Warren 

36 

Activated  Sludge 

Trenton 

7.4 

Activated  Sludqe 

Grosse  He 

1.5 

Primary 

Milford 

.6 

Activated  Sludqe 

South  Lyon 

.5 

Activated  Sludqe 

Wixom 

1.  1 

Spray  Irrigation 

Pontiac 

20 

Activated  Sludqe 

Walled  Lake 

.4 

Tertiary  Treatment 

Rochester 

1.5 

Activated  Sludqe 

Romeo 

. 3 

Tricklinq  Filter 

Port  Huron 

20 

Activated  Sludqe 

Memphis 

.2 

Waste  Laqoons 

St.  Clair 

.7 

Primary 

Alqonac 

.3 

Primary 

East  China 

. 3 

Activated  Sludqe 

Yale 

.2 

Waste  Laqoons 

Capac 

.2 

Waste  Laqoons 

Marysville 

2.5 

Tricklinq  Filter 

Marine  City 

1.5 

Tricklinq  Filter 

Armada 

.2 

Trickling  Filter 
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Table  6 (Continued) 


Richmond 

.5 

Trickling 

Filter 

New  Haven 

.2 

Trickling 

Fi Iter 

Mt.  Clemens 

4.  1 

Trickling 

Fi Iter 

New  Baltimore 

.2 

Trickling 

Filter 

Utica 

.4 

Activated 

S 1 udge 

Sterling  Hgts . 

3.0 

Activated 

Sludge 

Clinton  Twp . #1) 

5 . 8 

Trickling 

Filter 

Clinton  Twp.  #2) 

Trickling 

Fi Iter 

Harrison  S.  Chesterfield 
Twps  . 

2.0 

Waste  Lagoons 

Chelsea 

.4 

Activated 

Sludge 

Manchester 

.4 

Trickling 

Filter 

Dexter 

.2 

Primary 

Saline 

1.6 

Trickling 

Filter 

Ann  Arbor 

14.5 

Activated 

Sludge 

Ypsilanti 

5.9 

Activated 

Sludge 

Ypsilantl  Twp. 

7.5 

Activated 

Sludge 

Northfield  Twp. 

.3 

Trickling 

Fi  Iter 

Adrian 

3.3 

Activated 

Sludge 

Tecumseh 

1.2 

Activated 

Sludge 

Blissfield 

.3 

Primary 

Deerfield 

.1 

Trickling 

Filter 

Clinton 

.2 

Primary 

Monroe 

24 

Activated 

Sludge 

Dundee 

.4 

Primary 

Milan 

.5 

Trickling 

Filter 
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Table  6 (Continued) 


Carleton 
Petersburg 
Berlin  Twp . 

Maybee 

Flat  Rock 

Rockwood 

Browns town  Twp. 

Wayne  Co.  Trenton 

Brighton 

Pinckney 

Loch  Alpine 

River  view 


.2 

Waste  Lagoons 

.1 

Activated  Sludge 

.4 

Activated  Sludge 

.1 

Waste  Lagoons 

1.5 

Trickling  Filter 

.6 

Trickling  Filter 

.2 

Lagoons 

1.  3 

Primary 

.5 

Trickling  Filter 

.1 

Waste  Lagoon 

.1 

Trickling  Filter 

1.3 

Primary 

Table  7 

MUNICIPAL  WASTEWATER  FLOW  PROJECTIONS  - IN  MC.D 


Subarea 

1970 

1980 

1990 

2000 

2010 

2020 

I 

10 

12 

15 

17 

21 

24 

II 

276 

326 

379 

431 

50  2 

578 

III 

100 

125 

156 

188 

231 

2 70 

IV 

24 

35 

44 

56 

70 

85 

V 

15 

18 

20 

23 

28 

31 

TOTALS 

427 

516 

614 

715 

851 

988 
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Table  8 


INDUSTRIAL 

WASTEWATER 

FLOW  PROJECTIONS 

-IN  MGD 

Subarea 

1970 

1980 

1990 

2000 

2010 

20  20 

I 

44 

36 

21 

23 

26 

35 

II 

437 

358 

310 

255 

385 

348 

III 

484 

317 

273 

218 

256 

314 

IV 

207 

200 

189 

171 

188 

248 

V 

44 

40 

36 

38 

46 

52 

TOTALS 

1216 

951 

829 

705 

801 

997 

Table 

9 

TOTAL 

M & I WASTEWATER  FLOW 

PROJECTIONS  - IN 

MGD 

Subarea 

1970 

1980 

1990 

2000 

2010 

20  20 

I 

54 

48 

36 

40 

47 

59 

II 

715 

684 

689 

686 

787 

926 

III 

584 

442 

429 

406 

487 

584 

IV 

231 

235 

233 

227 

258 

333 

V 

59 

58 

56 

61 

73 

83 

TOTALS 

164  3 

1467 

1443 

1420 

1652 

1985 
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wastewater  Constituent  Profiles 


Representative  constituent  concentrations  must  be  known  for  designing 
wastewater  treatment  facilities  to  meet  a high  degree  of  pollutant  removal 
and  reliability.  Sampling  and  testing  programs  to  determine  the  charac- 
teristics for  stormwater  flows  as  well  as  for  municipal-industrial  flows 

have  been  undertaken  by  other  agencies.  This  data  and  information  received 
from  the  existing  treatment  plants  in  the  area  served  as  the  base  for 
developing  the  wastewater  constituent  profiles. 

Three  dry  weather  profiles  for  sanitary  flows  have  been  developed  for 
designing  municipal-industrial  plants.  A single  profile  was  developed  for 
plants  at  Detroit,  Huron  River,  Wyandotte , and  Port  Huron.  The  information 
used  for  this  development  came  from  an  extensive  analysis  of  the  Detroit 
sewage  treatment  plant  influent  and  from  information  received  from  visits 
to  the  Port  Huron  and  Detroit  plants.  This  profile  was  selected  to  be 
representative  of  muni cipal- industrial  flows  of  the  Southeastern  Michigan 
Area.  Separate  profiles  were  developed  for  Monroe  and  Adrian  because  of 
specific  industrial  differences  in  these  service  areas.  Monroe  has  a sig- 
nificant amount  of  paper  mill  waste  which  makes  its  profile  different  from 
the  other  Southeastern  Michigan  profiles.  Adrian  and  East  China  because 
of  its  rural  setting,  is  not  as  highly  industrialized  as  the  other  plants. 
This  is  reflected  in  its  individual  profile.  These  three  profiles  are 
presented  in  Table  10. 

Stormwater  runoff  in  Southeastern  Michigan  is  conveyed  by  combined  or 
separate  sewer  systems.  In  order  to  design  treatment  facilities  for  the 
control  of  stormwater  pollution,  representative  constituent  concentrations 
must  be  determined  for  each  type  of  stormwater  flow  in  the  study  area.  iwo 
sampling  and  testing  programs  to  determine  the  characteristics  of  separate 
stormwater  and  combined  sewer  overflows  were  conducted  in  Southeastern 
Michigan.  The  constituent  data  from  these  studies  formed  the  basis  for 
the  representative  values.  The  studies  examined  discharges  from  one 
separate  sewer  system,  the  Allen  Creek  Drain  in  the  city  of  Ann  Arbor, 
and  two  combined  sewers,  the  l.onne  r Creek  and  the  Milk  River  interceptors, 
both  parts  of  the  Detroit  system. 


Table  10 


DRY  WEATHER  WASTEWATER  PROFILES 
MUN IC I PAL- I NDUSTRIAL 

Detroit 
Huron  River 

Wyandotte  East  China 


Port  Huron 

Monroe 

Adrian- Tecums eh 

bOD& 

mg/1 

132 

174 

225 

COD 

mg/1 

350 

348 

500 

Suspended  Solids 

mg/1 

226 

143 

300 

Volatile  Suspended 
Solids 

mg/1 

158 

100 

250 

Settleable  Solids 

mg/1 

129 

136 

NA 

Phosphates-P 

mg/1 

11.7 

13 

13 

Ammonia-N 

mg/1 

7.5 

11.  3 

10 

Nitrates-N 

mg/1 

0.051 

NA 

0.4 

Nitrites-N 

mg/1 

0.002 

0.011 

NA 

Organic-N 

mg/1 

13.3 

3.1 

15 

Cyanide 

mg/1 

NA 

NA 

1.0 

Iron 

mg/1 

8.03 

1.48 

10 

Copper 

mg/1 

0.36 

0.07 

0.5 

Cadmium 

mg/1 

0.015 

NA 

0.015 

Nickle 

mg/1 

0.52 

0.01 

0.5 

Zinc 

mg/1 

0.44 

0.05 

0.5 

Lead 

mg/1 

0.16 

0.13 

0.2 

Phenols 

ug/1 

588 

40 

NA 

Oil  and  Grease 

mg/1 

71 

43 

45 

Coliforms 

MPN/100  ml 

21.6  x 106 

51.6  x 106 

NA 

Chlorides 

mg/1 

184 

NA 

NA 

H 

P 

range 

6.8  - 7.5 

6.6  - 7.4 

NA 

NA  - Data  not  available. 
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The  arithmetic  means  of  selected  constituents  were  reported  or  devel- 
oped from  the  data  for  these  three  areas.  Using  these  values,  sound 
engineering  judgments  were  used  to  determine  reasonable  representative  con- 
stituent concentrations  for  both  combined  and  separate  sewer  overflows  in 
Southeastern  Michigan.  These  representative  concentrations  are  shown  in 
Table  11. 

The  key  to  developing  a successful  system  for  limiting  pollution 
from  stormwater  sources  revolves  around  the  ability  to  store  peak  storm- 
water discharges  and  effectively  control  their  release  to  a treatment 
facility.  After  the  storage  facilities  were  designed,  it  became  neces- 
sary to  determine  the  effluent  profiles  facilities  for  use  in  designing 
stormwater  treatment  plants. 

At  each  storage  facility,  variable  amounts  of  separate  storm  and 
combined  wastewater  would  be  mixed.  In  addition,  preliminary  investi- 
gations have  shown  that  the  storage  facilities  would  produce  the  equiv- 
alent of  primary  settling.  These  two  factors  resulted  in  an  individual 
effluent  profile  from  each  stormwater  storage  lagoon.  Influent  profiles 
were  formed  bv  combining  the  parameter  values  for  combined  and  separate 
storm  sewer  discharges  in  the  same  proportion  as  their  volumes  being 
stored  at  the  lagoons.  The  effect  of  primary  settling  would  result  in 
a percent  reduction  of  each  parameter.  This  percentage  value  was  de- 
termined from  data  which  had  been  collected  on  similarly  stored  storm- 
water and  applied  to  the  previously  developed  influent  profiles.  The 
result  was  the  effluent  profiles  shown  in  Table  12. 

Wastewater  Reuse  opportunities 

The  Implementation  of  a regional  wastewater  treatment  svstom  in 
Southeastern  Michigan  would  result  in  the  generation  of  a large  quantity 
of  high  qualify  effluent  at  great  economic  cost.  Efforts  are  continually 
being  investigated  to  defray  this  cost  by  making  use  of  the  renovated 
water  or  the  by-products  of  the  treatment  process. 

Direct  use  of  municipal  wastewater  is  becoming  attractive  in  many 
areas  oi  the  country  bei  a use  of  the  shortage  of  suitable  raw  water  for 
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Table  11 


REPRESENTATIVE  CONSTITUENT  CONCENTRATIONS  FROM 
COMBINED  AND  SEPARATE  STORM  SEWER  DISCHARGES 
IN  SOUTHEASTERN  MICHIGAN 


PARAMETER 

COMBINED 

SEPARATE 

BOD  Mq/1 

142 

28 

COD  Mq/1 

350 

325 

Suspended  Solids  Mq/1 

247 

1470 

Settleable  Solids  Mq/1 

2 38 

1150 

Total  Phosphate  Mq/1 

9.5 

5.0 

Volatile  Solids  Mq/1 

221 

358 

Oil  & Grease  Mq/1 

45 

15 

Ammonia  - N Mq/1 

12.6 

1.0 

Nitrate  - N Mq/1 

0.5 

1 . 5 

Table  12 

EFFLUENT  PROFILES  FROM  STORMWATER  STORAGE  FACILITIES 
East  China 


Plymouth  or  Ypsilanti  Monroe 

Macomb  County  Monroe  County  County'^* 


BOD^ 

mq/1 

30 

45 

40 

COD 

mg/1 

90 

120 

100 

Suspended  Solids 

mg/1 

400 

250 

300 

Settleable  Solids 

mg/1 

100 

75 

75 

Phosphates-P 

mg/1 

6 

7 

b.5 

Volatile  Solids 

mg/1 

160 

125 

120 

Oil  and  Grease 

mg/1 

20 

30 

25 

Ammon la-N 

mg/1 

3 

7 

4.5 

Nitrates-N 

mg/1 

1.5 

1 

1 

( 1 ) For  1 , 000  mgd 

flow  rate. 

! 2 ) For  1,400  mgd 

flow  rate. 
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municipal  supply.  Reuse  of  water  for  industrial  needs  is  also  attractive 
because  the  quality  needs  of  industry  in  many  cases  are  not  as  critical 
and  the  hygienic  risks  associated  with  industrial  needs  are  not  as  great 
as  those  associated  with  municipal  supply.  The  use  of  reclaimed  wastewater 
for  agricultural  needs  can  also  be  favorable  in  some  locations  because  it 
serves  two  purposes:  crop  production  can  be  increased;  and  wastewater 
quality  can  be  improved. 

Indirect  reuse  such  as  groundwater  recharge  and  improved  surface  water 
quality  may  result  in  benefits  as  favorable  as  direct  reuse.  These  alter- 
natives offer  multiple  benefits  by  improving  recreational  and  aesthetic 
conditions  as  well  as  improving  natural  sources  of  supply. 

The  uses  made  of  renovated  wastewater  may  be  determined  by  economics 
of  water  supply  and  demand;  however,  public  attitudes  also  play  an  important 
part  in  the  final  decision.  A stigma  seems  to  exist  with  the  general  public 

about  wastewater  reuse.  However,  environmental  concerns  coupled  with  public 
education  in  wastewater  treatment  may  slowly  change  these  attitudes. 

Some  raw  water  sources  for  municipal  supply  are  nothinq  more  than 
diluted  sewage  effluent.  Treatment  costs  are  high  but,  the  final  quality 
of  the  water  is  hygienically  safe.  In  other  areas,  municipal  supplies  have 
been  supplemented  during  shortages  by  wastewater  reuse  with  the  same 
results.  However,  the  criteria  for  selecting  a raw  wastewater  source  as 
defined  by  the  Public  Health  Service  is:  "The  water  supply  should  be 

obtained  from  the  most  desirable  source  which  is  feasible,  and  efforts 
should  be  made  to  prevent  or  control  pollution  of  the  source." 

As  in  many  of  the  Great  Lakes  areas,  the  scarcity  of  a high  quality 
raw  water  supply  in  Southeastern  Michigan  is  not  critical  enough  to  warrant 
direct  municipal  use  of  renovated  wastewater  now,  or  in  the  near  future. 

On  the  contrary.  Table  13,  which  shows  the  results  of  an  analysis  of  a 
representative  water  sample  taken  from  the  Detroit  water  intake  in  the 
Detroit  River,  confirms  the  fact  that  large  volumes  of  high  quality 
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water  are  available  at  a source  located  at  the  center  of  tile  metropolitan 
area.  The  availability  of  this  high  quality  natural  water  as  a raw  water 
source  far  outweighs  the  potential  problems  associated  with  municipal 
reuse  of  renovated  wastewater  containing  the  toxic  substances  that  are  in- 
evitably present  in  the  wastewater  from  a major  urban  area.  Many  experts 
agree  that  failsafe  devices  for  removal  of  these  substances  have  not  yet 
been  developed  and  the  monitoring  for  low  levels  of  the  same  is  not 
adequate  for  quality  control. 

Public  objection  to  wastewater  reuse  for  municipal  supply  is  antici- 
pated. Even  with  the  good  quality  water  available  in  the  Detroit  River, 
the  Detroit  Metro  Water  Department  has  chosen  to  augment  their  present 
intake  facilities  by  building  a second  intake  in  the  Lake  Huron  area  to 
obtain  raw  water  of  even  higher  quality  (see  Table  14).  The  position  of 
the  Detroit  Metro  Water  Services  Board,  major  water  supplier  in  the  area, 
has  been  to  provide  the  best  quality  water  at  the  most  economical  cost. 

The  people  in  its  service  area  agree  with  this  policy  and  approve  of  their 
plans.  Therefore,  this  study  did  not  consider  direct  municipal  reuse  as 
a practical  option  during  the  planning  process. 

The  recycling  of  industrial  effluent  is  predicted  for  the  future  since 
the  requirements  imposed  on  industrial  discharges  are  becor.lng  more  stringent 
and  higher  quality  wastewater  allows  more  possibility  for  reuse.  The  use  of 
renovated  wastewater  by  industry,  however,  is  dependent  upon  various  cir- 
cumstances and  conditions  in  specific  geographic  areas.  The  major  indus- 
trial water  users  in  Southeastern  Michigan  are  located  close  to  natural 
water  sources.  This  limits  the  possibility  that  they  would  accept  the  use 
of  treated  wastewater  as  a viable  alternative.  There  are  possibilities  for 
encouraging  new  industrial  development  inland  from  the  lakeshore  by  providing 
them  with  large  water  sources  that  are  not  currently  available.  For  example, 
as  can  be  seen  from  the  treatment  facilities  for  alternatives  described  later, 
stormwater  in  the  Plymouth  and  Ypsilanti  areas  could  provide  maximum  supply 
rates  of  225  mgd  each  on  an  intermittent  basis.  Additional  storage  facilities 
would  have  to  be  built,  however,  to  regulate  the  flow.  Similarly,  storm- 
water treatment  facilities  in  Macomb  and  Monroe  Counties  could  provide  a 
maximum  intermittent  flow  of  600  and  1000  mgd  respectively. 
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Table  1 1 

RAW  WATER  QUALITY  AT  DETROIT  WATER  INTAKE  ON  DETROIT  RIVER* 


Parameter 

COD 

Dissolved  Oxyqen 
Filterable  Residue 
Chloride 
Total  Phosphate 
Total  Hardness  a CO^ 
Total  Alkalinity 
Amnonia  Nitroqen 
Organic  Nitroqen 


Concentration  in  mq/1 
9 . 3 
13.0 
121 
8 

0.0 

98 

79 

0.0 

0.33 


‘Laboratory  Analyses  of  Water  Samples  Collected  at  Water 
Works  Tark  on  b December  1972  bv  DMWD 


Table  14 

WATER  0UALITY  IN  LAKE  HURON  NEAR  ENTRANCE 
TO  ST.  CLAIR  RIVER 


Parameter 

Concentration 

BOD. 

1.5 

D 

Suspended  Solids 

40 

Dissolved  Solids 

115 

Total  Phosphate 

Ammonia  Nitroqen 

0.03 

Orqanic  Nitroqen 

0.22 

Total  Hardness 

100 

Total  Coliform 

Trace 

Fecal  Coliform 

0 

In  alternatives  employing  land  treatment,  reuse  opportunities  would 
exist  on  a more  uniform  flow  basis.  For  example,  new  power  generating 
facilities  could  use  the  secondary  treated  effluent  for  cooling  water  and 

the  heated  effluent  could  be  recycled  back  to  a storage  lagoon  and  later 
applied  to  the  land.  This  process  would  have  many  benefits.  The  heat 
•assumed  during  the  cooling  process  would  be  dissipated  during  storage  and 
by  the  spray  irrigation  process,  thus  eliminating  .1  costly  cooling  problem 
faced  by  these  plants  at  the  present  time.  Also,  the  heated  effluent 
might  be  beneficial  to  the  irrigation  process  by  extending  the  period  of 
time  over  which  irrigation  could  be  performed. 

Even  in  a water  rich  area  such  as  Southeastern  Michigan  where  the  need 
for  irrigation  water  exists  only  during  certain  short  periods  of  the  year, 
wastewater  can  be  used  to  benefit  agricultural  production  as  well  as 

treating  the  wastewater  thru  the  irrigation  process.  it  is  not  only  the 
water  that  benefits  the  production,  but  also  the  nutrients  contained  in 
the  water.  This  method  of  reuse  not  only  recycles  these  nutrients  but 
also  provides  a high  quality  renovated  water  for  other  reuse  opportunities 
m collecting  the  percolate  in  underdrains  and  control  ditches. 

Clean  water  has  always  offered  a multitude  of  recreational  opportuni- 
ties and  the  reuse  of  renovated  wastewater  for  recreational  purt^oses  has 
been  promoted  m some  areas.  The  abundance  of  natural  recreation  oppor- 
tunities available  along  the  shoreline  and  in  other  areas  of  Southeastern 
Michigan  would  be  indirectly  increased  with  improved  water  quality. 

Potential  also  exists  in  both  the  urban  and  rural  areas  for  direct 
use  of  high  quality  effluent  for  recreation.  Urban  recreation  areas  are 
sorely  needed  and  suggestions  have  been  made  to  use  high  quality  effluent 
to  create  man-made  streams  and  surround  them  by  green  belts  for  recreation 
purposes.  In  some  rural  areas  large  lakes  could  be  created  to  control  the 
release  of  treated  water  to  streams.  These  lakes  could  be  used  for  recrea- 
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Cion  much  the  same  as  storage  reservoirs  are  used.  Reuse  opportunities 
must  be  considered  by  decision-makers  in  determining  the  cost  effective- 
ness of  future  alternatives.  Realization  of  future  benefits  will  depend 
on  the  wastewater  management  system  chosen.  Since  present  water  supplv 
systems  represent  committed  money  and  resources,  there  is  considerable 
uncertainty  about  the  viability  of  wastewater  reuse  for  any  purpose  during 
the  study  period.  Therefore,  this  study  did  not  quantify  the  costs  or 
benefits  from  the  potential  reuse  options.  They  are  described  here  as 
opportunities  and  must  be  considered  in  detail  in  relation  to  future 
growth. 
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Chapter  4 

PLANNING  OF'.TLCTIVES , CRITERIA,  AND  ASSUMPTIONS 


Planning  objectives  pertaining  to  wastewater  management  in  South- 
eastern Michigan  have  been  determined  by  Federal,  state,  regional,  and 
local  aqencies.  These  provide  the  basis  for  plan  formulation,  impact 
assessment,  and  evaluation  processes. 

Objectives 

The  general  qoals  of  the  U.S. -Canadian  Great  Lakes  Water  Quality 
agreement  are  to  restore  and  enhance  the  water  quality  of  the  International 
Great  Lakes  and  to  prevent  further  pollution  as  a result  of  population 
growth,  resources  development,  or  increased  water  use. 

The  agreement  describes  some  general  water  quality  objectives  that 
have  been  characterized  as  the  five  freedoms  of  water  quality.  These 
state  that  the  waters  of  the  Great  Lakes  should  be: 

1.  Free  from  substances  that  will  settle  to  form  putrescent  or 
otherwise  objectionable  sludge  deposits  or  that  will  adversely  affect 
aquatic  life  or  waterfowl; 

2.  Free  from  floating  debris,  oil,  scum,  or  other  floating 
materials  in  amounts  sufficient  to  be  unsightly  or  deleterious; 

3.  Free  from  materials  producing  color,  odor,  or  other  condi- 
tions in  such  a degree  as  to  create  a nuisance; 

4.  Free  from  substances  in  concentrations  that  are  toxic  to 
human,  animal,  or  aquatic  life;  and 
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5.  Free  from  nutrients  in  concentrations  that  create  nuisance 
growths  of  aquatic  weeds  and  alqae. 

In  addition  to  these  general  goals  and  objectives,  the  agreement  spells 
out  eight  specific  ater  quality  objectives  for  the  Great  Lakes.  This  list 
includes  specific  limits  covering  microbiology,  dissolved  oxygen,  total 
dissolved  solids,  taste  and  odor,  pH  iron  phosphorous,  and  radioactivity. 

It  also  specifies  five  interim  objectives  to  be  used  until  more  specific 
limits  can  be  determined.  The  items  covered  include  temperature,  mercury 
and  other  toxic  heavy  metals,  persistent  organic  contaminants,  settleable 
and  suspended  materials,  oil  petrochemicals  and  immiscible  substances.  A 
non-degradation  clause  is  also  included  which  provides  for  further  study 
on  18  specific  constituents  or  substances. 

Finally,  the  agreement  outlines  some  specific  program  objectives  and 
;uidance.  It  specifies  that  programs  and  measures  for  Great  Lakes  water 
quality  improvement  shall  either  be  completed  or  in  the  process  of  imple- 
mentation by  December  31,  1975.  Some  of  the  specific  areas  that  are  to  be 
ir.cor}>orated  into  water  quality  programs  include  control  of  eutrophication 
and  pollution  from  municipal  sources,  industrial  sources,  agricultural, 
tores  try,  and  other  land  use  activities,  shipping  activities,  dredging 
activities  and  onshore  and  offshore  facilities.  In  addition,  the  programs 
should  provide  for  the  development  of  a joint  contingency  plan  and  the 
identification  and  control  of  hazardous  polluting  substances. 

Public  Law  92-500  establishes  goals,  objectives,  and  programs  for 
improvement  of  water  quality  in  the  United  States.  The  law  proclaims  two 
general  goals  for  the  Nation: 

1.  To  achieve  wherever  possible  by  July  1,  1983,  water  that  is 
clean  enough  for  swimming  and  other  recreational  uses,  and  clean  enough 
for  the  protection  and  propagation  of  fish,  shellfish,  and  wildlife. 
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2.  And  by  1985  to  have  no  discharges  of  pollutants  into  the 
Nation's  waters. 

The  new  Amendments  also  provide  several  general  and  specific  objec- 
tives relating  to  water  quality,  comprehensive  regional  planning,  and 
resource  conservation.  Those  relating  to  water  quality  are: 

1.  the  discharge  of  toxic  pollutants  in  toxic  amounts  shall  be 
prohibited, 

2.  that  public  participation  in  water  quality  programs  shall  be 
encouraged,  and 

3.  that  water  quality  programs  shall  emphasize  the  reduction  and 

elimination  of  duplication  of  effort. 

Those  relating  to  comprehensive  regional  planning  are: 

1.  that  wastewater  management  planning  be  carried  out  on  an 
areawide  basis  wherever  possible, 

2.  that  wastewater  management  programs  be  designed  to  control 
and  treat  all  sources  of  wastes  including  point  sources,  non-point  sources, 
and  in-place  or  accumulated  sources , and 

3.  that  wastewater  management  plans  must  be  developed  for  waste 
treatment  needs  in  the  study  area  for  a 20-year  period. 

Those  relating  to  resources  conservation  are: 

1.  to  encourage  waste  treatment  management  which  results  in  con- 
struction of  revenue  producing  facilities  providing  for  the  recycling  of 
potential  sewage  pollutants  through  the  production  of  aoriculture,  silvi- 
culture, or  aquaculture  products  and  the  reclamation  of  wastewater,  and 
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to  encourage  waste  treatment  management  which  results  in 


integrating  facilities  for  sewage  treatment  and  recycling  with  facilities 
to  treat,  dispose  of,  or  utilize  other  industrial  and  municipal  waste. 


Objectives  relating  to  wastewater  have  been  proposed  by  state,  regional 
and  local  agencies.  Many  of  these  goals  and  objectives  are  similar  to  the 
ones  noted  above  and  to  each  other.  The  following  summary  is  a general  list 
of  these  for  the  area. 


1.  To  protect  the  surface  waters  of  Southeastern  Michigan  for 
water  supply,  recreation  values,  and  fish,  wildlife  and  other  aquatic  lite. 

2.  To  use  existing  systems  as  a base  for  implementing  a cen- 
tralized water  supply  and  sanitary  sewer  system. 

3.  To  control  the  critical  combined  storm  and  sanitary  sewer 
overflows  through  retention  to  reduce  spills  into  receiving  waters. 

4.  To  eliminate  industrial  waste  discharge  to  streams  by  requir- 
ing pre treatment  and  discharge  to  a regional  interceptor  system. 

5.  To  formulate  and  maintain  a land  use  development  pattern  that 
will  provide  the  people  of  the  region  with  areas  that  can  readily  be  served 
by  networks  of  necessary  public  utilities,  such  as,  water  supply,  sanitary 
sewers  and  treatment  plants,  and  storm  drainage. 

6.  To  eliminate  the  discharge  of  wastewater  to  inland  water 

courses  in  Michigan. 

These  international,  national,  state,  regional,  and  local  objectives 
together  with  the  specific  study  authorities  formed  the  basis  for  developing 
the  six  basic  Southeastern  Michigan  Wastewater  Management  Study  objectives. 
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They  are: 

1.  To  provide  a range  of  potentially  implementable  regional 
wastewater  management  plans  for  Southeastern  Michigan. 

2.  To  develop  these  plans  in  harmony  with  the  existing  facili- 
ties and  short  range  plans  of  the  governmental  agencies  within  the  region. 

3.  To  include  in  the  objective  development  of  these  plans, 
alternative  technical  systems  for  the  control  of  pollution  from  municipal, 
industrial,  and  urban  stormwater  runoff  sources. 

4.  To  develop  these  technical  systems  to  approach  with  the  best 
available  technology  the  1985  "no  discharge  of  pollutants"  goal  of  the 
Federal  Water  Pollution  Control  Act  Amendments  of  1972. 

5.  To  provide  an  alternative  regional  wastewater  management 
plan  to  achieve  a lesser  effluent  quality  standard  as  defined  by  the  State 
of  Michigan. 

6.  To  evaluate  all  of  these  regional  wastewater  management  plans 
in  terms  of  economics,  social,  cultural,  aesthetic,  institutional,  and 
environmental  considerations  and  display  these  impacts. 


Technical  Criteria 


In  order  to  meet  the  study  objectives  it  was  necessary  to  define 
performance  criteria  for  the  system  design.  Effluent  quality  criteria  was  the 
primary  factor  in  the  design  of  a system.  Two  sets  of  criteria  were  estab- 
lished, one  to  approach  the  "no  discharge  of  pollutants"  goal,  and  the 
second  as  defined  by  the  State  of  Michigan. 

The  initial  water  quality  goal  of  the  study  was  to  achieve  the 
highest  levels  of  wastewater  treatment  using  the  best  available  technology. 
Effluent  criteria  were  established,  therefore,  to  reflect  three  groups  of 
wastewater  constituents  to  be  considered  in  the  design  process.  These 
criteria  were  established  based  on  the  limits  recommended  by  the  Committee 
on  Water  Quality  Criteria  for  water  uses  such  as  public  water  supply,  fresh 
water  and  marine  aquatic  habitat  and  irrigation. 

Classification  1 applies  to  substances  which  must  be  absent  or  com- 
pletely removed.  This  implies  reduction  to  the  limit  of  detectability  or 
L the  lowest  level  attainable  by  presently  available  advanced  waste  treat- 
ment technology.  Constituents  included  in  Classification  I were  listed 
below  with  asterisks  identifying  those  items  reported  in  the  wastewater  protiles 
utilized  for  this  study. 


Pesticides 
Phenols* 
Cyanides* 
Anti  mony 
Barium 
Beryllium 
Bo  ron 
Cadmium* 

Ch romium 
Cobal t 
Copper* 


Lead* 

Mercury 

Molybodenum 

Nickle* 

Se lenium 
Silver 
Thallium 
Tin 

Titanium 

Zinc* 

Arseni c 


52 


-*  *• 


f 


Classification  II  applies  to  substance,  which  along  with  those 
in  the  previous  list,  comprise  the  minimum  number  of  constituents  to  be 
considered  in  a system  design.  These  constituents  should  be  reduced  to 
specific  concentrations,  however,  and  are  identified  below  if  they  were 
present  in  the  wastewater  profile  data  used  in  this  study. 

Anion i a 0.5  mg/1 


Amonia 

Phosphorous 


Chloride 

Nitrates  and  Nitrites-N 
Co  1 i f o rm 


50  ug/1  in  a lake 
100  ug/1  In  a river 
6.0-8. 5 

250  mg/1 
10  mg/1 
10,000/100  mi 


Classification  III  indicates  substances  which  were  to  be  given 
specific  consideration  as  to  their  impact  in  each  region.  The  following 
were  identified  as  being  significant  in  Southeastern  Michigan  and  should 
be  reduced  to  the  lowest  possible  level  using  accepted  processes. 


Vi  ruses 


Surfactants 
Fecal  Streptococci 
Taste  and  Odors 
Oil  and  Crease* 
Floatab les 
Suspended  Solids* 


Setteable  Solids* 
Volatile  Solids* 
Total  Organic  Carbon 
Total  Oxygen  Demand 
Gamma  Radiation 
Synthetic  Organics 


The  constituents  and  levels  contained  in  the  preceding  classifica- 
tion were  developed  as  guidance  for  the  initial  planning  phases  of  the 
wastewater  management  program.  It  was  recognized  early  in  the  study, 
however,  that  in  order  to  adequately  design  and  determine  the  cost  of 
wastewater  treatment  facilities,  a list  of  critical  pollutant  levels  would 
be  required.  A review  of  the  information  available  on  the  constituents  in 
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tlie  three  classifications  indicated  that  there  was  little,  if  any,  data 
available  on  many  of  them  in  terms  of  what  constitutes  the  present  back- 
ground level  in  receiving  waters  or  what  would  be  an  acceptable  level  of 
concentration  for  the  constituents.  This  was  due  to  a historical  lack  of 
adequate  monitoring  efforLs  and  the  high  cost  of  analyses.  Thus,  a list  of 
specific  effluent  quality  standards  was  selected  based  on  an  environmental 
scan  of  data  which  was  available.  These  are  shown  in  Table  15.  It  was  lelt 
that  if  these  standards  were  met,  most  of  the  other  constituents  listed  in 
the  previous  classification  would  be  reduced  to  a level  which  would  approach 
the  lowest  level  attainable.  These  pollutants  would  include  phenols, 
pesticides,  cyanides,  most  heavy  metals,  surfactants,  oil  and  grease  and 
others.  Those  materials,  such  as  mercury,  which  could  not  be  reduced  to 
acceptable  levels,  would  have  to  be  controlled  at  the  source.  These  con- 
tituents  could  be  more  easily  determined  after  pilot  plant  investigation^ 
had  been  concluded  prior  to  full-scale  implementation.  The  treatment 
system  would  be  designed  to  meet  these  goals  90  percent  of  the  time  and 
never  to  exceed  twice  the  listed  goals. 


TABLE  15 

EFFLUENT  QUALITY  STANDARDS 


BOD 

COD 

Suspended  Solids 
Total  Phosphorus 
Amenta  Nitrogen 
Total  Nitrogen 


4 mg/1 
10  rag/  1 
2 mg/ 1 
0.  1 mg/ 1 
0. 3 mg/ 1 
3.0  mg/1 


The  stated  goals  imply  a high  degree  of  reliability.  Systems  must 
be  designed  to  treat  to  the  standards  listed  when  operating  at  the  maximum 
hydraulic  capacity.  This  would  require  consideration  of  both  maximum 
wastewater  flows  and  flows  from  within  the  system  (e.g.  Filter  Backwash 
Water,  thickener  supernatant,  sludge  recycle,  etc.)  Also,  consideration 
would  have  to  be  given  to  such  iters  as:  auxiliary  fuel,  power,  and  chemical 

sources,  replication  of  units;  and  flood  protection. 
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The  State  of  Michigan,  through  the  Water  Resources  Commission,  has 
established  effluent  criteria  for  municipal  wastewater  plans.  In  general, 
plants  located  alor~  '■he  Great  Lakes  and  connecting  channels  would  be  re- 
quired to  provide  secondary  treatment  and  80?!  phosphorus  removal.  Plants 
located  on  inland  rivers  and  streams  would  have  more  stringent  requirements, 
depending  unon  the  character  of  the  waste  and  the  receiving  body  of  water. 
These  are  defined  in  Table  18. 

It  was  also  necessary  to  develop  criteria  for  processes  resulting 
in  discharge  to  the  atmosphere.  All  such  processes  would  be  required  to 
meet  current  (or  when  possible,  projected)  atmospheric  emission  standards 
defined  by  the  State  or  by  the  Environmental  Protection  Agency. 

Other  items  to  be  considered  in  design  were  occupational  health 
and  safety,  multiple-use  opportunities,  and  aesthetics. 

Planning  Assumptions 

The  planning  assumptions  were  selected  before  starting  the  plan 
formulation  process.  The  assumptions  have  been  shown,  by  current  plans  for 
the  study  area,  to  be  an  effective  and  acceptable  method  of  providing  water 
and  sewerage  facilities  to  the  region.  These  assumptions  became  planning 
constraints  in  line  with  the  stated  study  objective  that  on  going  short  term 
water  resource  plans  would  not  be  interf erred  with.  They  were  separated 
into  five  broad  categories  consisting  of:  industrial  wastewater,  rural 

wastewater;  resource  avialability;  base  or  existing  facilities;  and  future 

water  resource  opportunities. 


Industrial  Wastewater 

1.  Industry  will  discharqe  to  municipal  wastewater  systems.  Consider- 
ing the  high  degree  of  treatment  beinq  studied,  control  of  all  point 
sources  is  essential. 
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2.  Industry  will  pretieat  its  wastewater  to  remove  constituents 
harmful  to  municipal  system  processes. 

Rural  Wastewater 

1.  Rural  wastewater  in  southeastern  Michiqan  will  be  controlled 
by  methods  other  than  those  considered  herein.  As  these  areas  change 
from  rural  to  urban,  however,  they  will  be  incorporated  into  the  wastewater 
systems  being  considered. 

Resource  Availability 

1.  Energy,  chemical,  and  material  requirements  for  construction  and 
operation  of  the  systems  will  be  available. 

2.  Land  requirements  for  treatment  sites,  sludge  disposal,  and 
storage  basins  will  be  available  within  the  planning  period.  Institutional 
constraints  would  not  prohibit  the  acquisition  of  land  for  these  facilities. 

Existing  Wastewater  Facilities 

1.  Consistant  with  the  ongoing  State  of  Michigan  plans  for  the  study 
area,  the  Huron  River  interceptor  system  will  be  built.  Later  in  the 
study,  funding  and  institutional  problems  forced  the  State  of  Michigan 

a ui  the  I'SEPA  to  reexamine  the  timinp  of  the  implementation  of  this 
plan  but  the  decision  to  build  the  interceptor  system  is  still  valid. 

2.  Other  major  collection  and  transmission  facilities  in  existence 
in  1175  would  form  the  base  system  for  all  alternatives.  These  systems 
together  with  the  Huron  River  interceptor  system  will  capture  about 

85  percent  of  the  municipal  and  industrial  wastewater  flows . 
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Future  Water  Use  Opportunities 

1.  The  Detroit  water  supply  system  will  be  extended  to  most  of  the 
study  area.  Many  communities  now  using  inland  streams  would  switch  to 
this  more  dependable  source. 

2.  Municipal  reuse  of  treated  wastewater  within  the  existing  and 
expanded  municipal  water  supply  system  will  not  he  politically  or  socially 
acceptable  within  the  planning  period. 

3.  The  onqoinq  State  of  Michigan  plan,  Plans  for  Water  Quality 
Management , Phase  IX  for  Southeastern  Mi ch i g an , would  provide  the  base 
information  for  the  development  of  a plan  based  on  state  water  quality 
criteria. 


an  Formulati  on  Methodo  logy 

Hie  Detroit  District  Wastewater  Management  Study  was  conducted  in 
three  stages  as  shown  in  tile  network  diagram  in  Figure  7.  As  can  be  seen 
from  this  diagram,  the  study  was  a highly  integrated  composition  of  engi- 
neering design,  plan  formulation,  evaluation,  public  participation,  and 
coordination  processes. 

The  first  stage  consisted  of  initial  investigations  and  the  devel- 
opment of  technical  information  which  led  to  the  formation  of  a range  of 
wastewater  management  alternative  components.  A multiiude  of  wastewater 
control  systems  and  processes  within  six  areas  of  wastewater  management 
were  reviewed  and  designed.  From  this,  technical  systems  and  facilities 
for  various  portioms  of  the  study  area  were  developed  which,  when  combined, 
could  result  in  the  highest  level  of  treatment  at  the  minimum  financial 
cost.  These  became  the  technical  components  used  to  form  total  wastewater 
management  alternatives  in  stage  two. 

Stage  two  resulted  in  the  formation  and  evaluation  of  eleven  alter- 
natives which  cover  the  entire  range  of  wastewater  management  consideration 
and  impacts,  including:  wastewater  treatment,  collection  and  conveyance, 

' r 'cater  control,  sludge  handling  and  disposal,  cost  estimates,  and 
> .ti  ate:,  ol  land,  chemical  and  energy  requirements.  in  addition,  a plan 
was  derived  from  the  State  of  Michigan's  current  water  quality  plan  to  pre- 
side a comparison  and  to  show  the  tradeoffs  involved  in  selecting  between 
alternatives  designed  to  meet  different  water  quality  standards.  The  impacts 
of  these  alternatives  were  evaluated  as  to  their  ecological,  hygienic, 
economic,  agricultural  econonic,  social  and  aesthetic  considerations. 

Stage  three  resulted  in  the  formation  of  Representative  Plans. 

The  evaluation  of  the  second  stage  alternatives  pointed  out  changes  which 
could  be  made  to  improve  the  overall  acceptanct  of  the  Host  favorable  of 
these  alternatives.  When  these  changes  were  made,  the  Representative  Plans 
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were  the  result.  The  impacts  of  these  three  wastewater  managerae.it  plans 
were  evaluated  in  the  same  manner  as  the  eleven  second  stage  alternatives. 

Development  of  Preliminary  Design  Information 

initial  investigations  were  undertaken  to  develop  a range  of  tech- 
nical components  which  could  be  combined  to  form  complete  wastewater  manage- 
ment alternatives.  The  procedure  consisted  of  the  review  and  design  of 
a multitude  of  wastewater  control  systems  and  processes  which,  when  com- 
bined, could  result  in  the  highest  level  of  treatment  at  t lie  minimum 
financial  cost.  Six  areas  of  wastewater  management  were  investigated. 

They  included  three  methods  of  wastewater  treatment  and  three  other  com- 
ponents which  are  vitai  to  a total  wastewater  management  system.  The  six 
areas  investigated  and  designed  were: 

1.  Advanced  (Biological)  Wastewater  Treatment 

2.  Independent  Physical-Chemical  Treatment 

3.  Land  Treatment 

4.  Stormwater  Collection  and  Storage 

5.  Collection  and  Conveyance  Systems 

6.  Sludge  Handling  and  Disposal 

These  various  areas  are  discussed  in  the  following  paragraphs. 

Advanced  wastewater  treatment  (also  called  Advanced  Biological 
I reatment)  as  used  in  this  report  can  be  defined  as  a system  which  uses  the 
conventional  preliminary,  primary,  and  secondary  biological  processes  as  a 
base  with  additional  or  tertiary  processes  used  to  achieve  a higher  quality 
t reatment . 

The  preliminary  and  primary  processes  remove,  by  screening  and  set- 
tling, a major  portion  of  the  sewage  solids.  About  half  of  the  total  pol- 
lution load  from  the  wastewater  can  be  removed  by  these  two  steps.  Secondary 
tree-  ment  is  an  operation  in  which  biological  action  is  encouraged  to  promote 
reduction  of  dissolved  organic  materials  in  the  wastewater.  This  is  ac- 
complished by  artificallv  supplving  oxygen  to  bacteria  which  use  the  organic 
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matter  contained  in  wastewater  as  a source  of  food  and  convert  it  to  carbon 
dioxide  and  water.  in  the  past  most  wastewater  treatment  facilities  stopped 
after  secondary  treatment.  (See  figure  8.) 

in  order  to  achieve  the  effluent  quality  goal  of  this  study,  however, 
a high  level  of  tertiary  treatment  would  be  required  to  reduce  concentrations 
of  phosphorus,  nitrogen,  suspended  solids,  dissolved  organic  materials, 
several  metallic  ions,  and  other  undesirable  constituents.  Processes  which 
may  be  used  to  achieve  this  advanced  treatment  include,  chemical  clarification, 
nitrification  - deni t ri t i cation , filtration,  chemical  oxidation,  activated 
carbon  adsorption,  and  several  "ultrapurification  processes."  Many  of  these 
processes  are  identical  with  those  used  in  independent  physical- chemical 
treatment  systems,  described  below,  with  the  exception  of  nitrification- 
denitrification  which  is  a biological  process  employed  for  removal  of  amonia 
and  nitrate  nitrogen.  (See  Figure  9.) 

Independent  physical- chemical  treatment  uses  no  biological  treatment 
processes.  Instead,  after  receiving  normal  preliminary  treatment,  physical 
and  chemical  processes  are  not  used  to  reduce  the  concentration  of  pollution 
constituents.  (See  Figure  10.) 

Chemical  clarification  is  employed  to  separate  settable  suspended 
solids  from  wastewater  and  to  remove  soluble  phosphorus  and  metal  ions. 
Dissolved  organic  matter  is  removed  by  activated  carbon  adsorption. 

Carbon  adsorption  replaces  the  secondary  biological  treatment  process  and 
will  effectively  adsorb  those  organic  constituents  for  which  conventional 
biological  processes  are  effective  as  well  as  many  organic  wastewater 
consti t i tuents  not  affected  by  conventional  biological  processes.  Nitrogen 
is  removed  by  breakpoint  chlorination  which  oxidizes  ammonia  nitrogen  to 
nitrogen  gas  and  also  results  in  a high  efficiency  of  disinfection. 

Filtration  is  employed  as  a final  process  to  remove  any  of  the  suspended 
solids  carried  over  from  preceding  processes.  To  obtain  economy  of  design, 
the  final  carbon  adsorption  can  be  designed  as  a packed  bed,  thus  allowing 
it  to  serve  the  function  of  adsorp tion , filtration,  and  dechlorination. 
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The  Land  Treatment  system  for  wastewater  management  allows  soil 
and  growing  plants  to  remove  potential  pollutants  found  in  wastewater. 

Land  treatment  utilizes  the  natural  processes  of  the  earth's  soil  zone  and 
the  growing  crops,  relying  on  the  existing  soil  biota,  the  soil  filtering 
capacity,  and  the  chemical  exchange  ability  of  the  soil,  to  retain  Uie 
nutrients  for  uptake  by  the  crops.  The  effect  is  to  recycle  back  to  the  en- 
vironment those  substances  necessary  to  nature,  but  discarded  as  pol  Lutants 
by  man. 

Pretreatment  facilities  and  treatment  lagoons  prepare  tiie  was  tew  to 
for  land  application.  Treatment  lagoons  provide  the  equivalent  of  second  11. 
treatment  prior  to  land  application.  Micro-organisnt,  in  the  lagoon  feed  on 
the  organic  matter  and  reduce  the  degradable  organic  content  to  an  acceptable 
level  for  storage  lagoons.  Storage  lagoons  are  provided  since  wastewater 
c.m  only  be  applied  to  the  land  during  certain  periods  oi  tiie  year  in  tnis 
area.  They  also  act  as  settling  basins  and  stabilize  the  remaining  liOL. 
Disinfection  facilities  are  provided  at  the  outlets  to  limit  the  spread  of 
potential  disease  organisms.  (See  figure  11.) 

A stormwater  collection  and  storage  system  was  developed  to  control 
the  effects  of  pollution  from  urban  stormwater  runoff.  As  the  other  sources 
of  urban  wastewater,  municipal  and  industrial,  are  controlled,  the  propor- 
tion of  the  total  pollutant  load  contributed  by  stormwater  would  increase  wit 
out  similar  regulation. 

Urban  stormwater  runoff  consists  of  discharges  from  separate  storm 
sewer  systems  and  overflows  from  combined  sewers.  Due  to  the  large  initial 
volumes  of  stormwater  to  be  treated  and  the  intermittent  nature  of  storm 
water  runoff,  initial  investigations  indicated  that  collection  and  storage 
systems  would  be  the  key  to  controlling  stormwater  pollution.  These  sys- 
tems would  reduce  the  stormwater  flow  rate  and  make  it  more  receptive  to 
sophisticated  treatment  before  its  release  to  a natural  water  body. 
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Several  methods  have  been  used  or  proposed  for  stormwater  storage. 
Small  storage  facilities  can  be  used  to  store  runoff  from  individual  devel- 
opments or  communities.  These  facilities  can  be  above  ground  or  below 
ground  depending  on  the  amount  of  development  and  space  available  in  the 
area.  These  small  storage  areas  could  be  served  by  individual  treatment 
facilities  or  they  could  be  connected  to  a larger  treatment  facility  and 
the  wastewater  could  be  released  at  a specified  rate  for  treatment. 

Large  size  collection  systems,  incorporating  deep  tunnels  built 
in  hard  rock  at  depths  of  250-350  feet  below  the  surface,  could  be  used  for 
partial  storage  and  conveyance  of  overflows  to  regional  storage  facilities. 
Regional  storage  reservoirs  could  be  located  above  or  below  ground,  depend- 
ing upon  the  advantages  at  each  location.  From  the  large  regional  reservoir 
the  water  would  be  treated  and  released  to  the  natural  water  system. 

In  some  existing  collection  systems,  such  as  Detroit,  a substantial 
amount  of  storage  capacity  already  exists  and  can  be  controlled  by  gates 
and  inflatable  weirs.  This  would  provide  for  selective  prevention  of 
spills  and  overflows  and  help  control  the  wastewater  flow  rate  to  existing 
treatment  facilities. 

Collection  and  conveyance  systems  transport  the  water  borne  wastes 
from  municipal,  industrial,  and  stormwater  sources  to  treatment  sites  in  a 
complex  arrangement  of  underground  transmission  lines.  These  systems  are 
often  the  most  expensive  part  of  a total  wastewater  management  system; 
consequently,  their  importance  cannot  be  taken  lightly. 

Troughout  the  study  area,  municipalities  have  local  sewerage  sys- 
tems, interceptors,  and  trunks  or  mains.  These  sewerage  facilities  are 
advantageous  to  the  development  of  a regional  wastewater  collection  and 
transmission  system,  since  the  existing  networks  only  have  to  be 
evaluated  and  augmented  to  meet  the  proposed  treatment  plant  configurations. 
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Conveyance  systems  transport  large  quantities  oi  water  from  one 
point  to  another.  The  systems  may  be  in  the  form  of  open  channels,  gra- 
vity interceptors,  force  mains,  or  deep  tunnels.  The  conveyance  systems 
needed  for  this  study  would  transport  wastewater  from  equalization  lagoons 
to  land  treatment  sites,  convey  renovated  water  from  land  treatment  sites 
to  discharge  points,  convey  treated  water  from  lagoon  treatment  systems 
to  isolated  irrigation  sites,  and  transport  raw  wasiewaLer  from  signifi- 
cant collection  points  to  treatment  plants  or  lagoon  treatment  sites. 

Sludge  handling  and  disposal  is  a critical  portion  of  the  design 
of  any  wastewater  treatment  system  and  the  final  design  is  not  usually 
selected  without  extensive  bench  and  pilot  scale  investigations  at  the 
proposed  plant  site. 

All  wastewater  treatment  methods  investigated  would  produce  a sludge 
of  some  type,  and  the  method  by  which  sludges  would  be  handled  or  disposed 
must  be  weighed  in  the  evaluation  of  a treatment  method.  Althougii  sludge 
characteristics  vary  somewhat  with  different  treatment  methods,  alterna- 
tives for  disposal  are  limited.  The  three  methods  investigated  were  sani- 
tary landfill  of  partially  dry  sludge,  incineration  (or  in  the  case  of  lime 
sludges,  recalcination)  and  land  application.  Power  consumption,  resource 
requirements,  land  use  considerations,  ecological  effects,  and  economics 
developed  in  these  investigations  will  be  important  items  to  be  considered 
in  the  selection  of  the  final  design. 

Sanitary  landfill  of  partially  dewatered  sludge  would  follow  the 
procedures  established  for  solid  waste  sanitary  landfills.  lire  sludge 
material  would  first  be  dewatered,  using  filters  or  centrifuges,  and  then 
filled  and  covered,  resulting  in  alternating  layers  of  sludge  and  earth. 

A fill  area  would  be  specially  prepared  and  maintained  to  limit  water  per- 
colation through  the  fill  and  prevent  direct  contract  with  ground  water 
aquifers. 
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In  the  Incineration  and  recalcination  processes,  sludge  is  burned 
at  temperatures  of  I500-1700°F.  Fuel  would  be  required  to  maintain  furnace 
temperature  and  insure  complete  combustion.  Afterburners  and  emmission 
control  equipment  would  be  a necessity  to  prevent  excessive  air  emissions. 
Ash  from  incineration  of  wastewater  sludges  would  be  relatively  inert  and 
could  best  be  disposed  of  by  landfill.  Lime  clarification  sludges,  when 
recalcined,  can  yield  significant  quanitities  of  resuable  lime. 

Sludges  can  also  be  applied  to  lands  and  utilized  for  their  agri- 
cultural value.  Although  raw  sludge  can  be  applied  directly,  initial 
decomposition  may  have  toxic  effects  on  plants.  Digested  sludges  reduce 
the  possibility  of  this  problem.  Sludges  may  be  plowed  into  the  soil  as  a 
liquid  or  partially  dry  solid,  or  it  may  be  applied  in  trenches  as  a par- 
tially dry  solid.  The  final  alternative  allows  high  rates  of  initial 
application  while  the  first  two  would  require  lower  rates  over  a longer 
period. 

Finally,  the  method  of  transportation  of  the  sludge,  in  whatever 
form,  must  be  chosen. 

Alternatives  for  transportation  of  sludge  from  the  municipal  and 
industrial  wastewater  treatment  plants  to  the  landfill  sites  were  reviewed 
and  cost  data  and  energy  requirements  were  estimated.  They  are  as  follows: 

1.  Pumping  raw  (unconditioned)  sludge  from  treatment  to  disposal 
site  for  dewatering  and  disposal. 

2.  Trucking  raw  sludge  from  treatment  to  disposal  site  for  de- 
watering and  disposal. 

3.  Rail  transport  of  raw  sludge  from  treatment  to  disposal 
site  for  dewatering  and  disposal. 

4.  Pumping  conditioned  sludge  from  treatment  to  disposal  site 
for  dewatering  and  disposal. 

5.  Trucking  conditioned  sludge  from  treatment  to  disposal  site  for 
dewatering  and  disposal. 

6.  Rail  transport  of  conditioned  sludge  from  treatment  to  disposal 
site  for  dewatering  and  disposal. 

7.  Trucking  dewatered  sludge  or  incinerator  ash  from  treatment 
to  disposal  site  for  disposal. 

8.  Rail  transport  of  dewatered  sludge  or  Incinerator  ash 
from  treatment  to  disposal  site  for  disposal. 
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Impact  Identification  and  Measurement 


Impact  assessments  consist  of  tlie  identification  and  measurement 
of  changes  that  would  occur  as  a result  of  the  implementation  of  a parti- 
cular plan.  These  assessments  can  be  either  qualitative  or  quantitative. 

Tor  example,  a quantitative  measurement  can  be  arrived  at  and  the  impacts 
assessed  when  it  is  desired  to  find  the  number  of  pounds  of  chemicals  needed 
in  the  operation  of  a given  wastewater  treatment  plant  of  a given  size. 

On  the  other  hand,  the  number  of  fish  in  a stream  if  the  dissolved  oxygen 
goes  from  5 milligrams  per  liter  to  6 milligrams  per  liter  could  not  be 
determined  numerically. 

E valuation  of  Impacts 

Evaluation  is  basically  a decision-making  tool  which  allows  for  the 
consideration  of  factors  not  considered  in  engineering  design.  A very 
elementary  definition  of  evaluation  would  be  the  process  of  assigning  the 
value  of  beneficial  or  detrimental  to  the  impacts  that  result  from  a par- 
ticular plan.  These  beneficial  or  detrimental  values  are  weighed  in  terms 
of  several  broad  categories:  ecological,  economics,  social,  hygienic, 

aesthetic  and  agricultural  economics.  An  evaluation  carried  out  in  this 
manner  would  include  not  only  a judgment  of  the  ability  of  a system  to 
achieve  its  primary  goals  but  also  a judgment  of  the  effect  that  the  system 
would  have  on  the  surrounding  area  and  how  that  system  would  contribute  to 
local,  regional  and  national  objectives.  Consideration  of  such  factors  as 
these  impacts  would  be  useful  in  anticipating  problems  which  could  arise 
due  to  implementation  of  a plan.  Early  diagnosis  of  problem  areas  would 
thus  allow  design  changes  prior  to  implementation  of  a plan.  The  evaluation 
would  finally  be  used  to  narrow  the  range  of  plans  and  ultimately  to  select 
the  plan  which,  in  the  judgment  of  the  decision  makers,  contributes  the  most 
to  local,  regional  and  national  objectives. 

Participation  and  Coordination 

Throughout  the  conduct  of  the  study,  members  of  various  governmental 
agencies  and  public  interest  groups  were  involved  and  participated  in  the 
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study  through  a study  coordinating  committee.  Die  committee  Included 
representatives  of  the  following  agenices  and  groups: 

Environmental  Protection  Agency  - Region  V 
Soil  Conservation  Service,  U.  S.  Dept,  of  Agriculture 
Bureau  of  Sport  Fisheries  and  Wildlife,  Dept,  of  Interior 
f Michigan  Water  Resources  Commission 

Institute  of  Water  Research,  Michigan  State  University 
Southeast  Michigan  Council  of  Governments 
Metropolitan  League  of  Women  Voters 
Detroit  Metropolitan  Water  Department 

The  objectives  of  the  committee  were:  (1)  to  provide  prospective 

alternative  plans,  (2)  to  serve  as  a forum  for  varying  technical  and 
public  views  to  insure  full  cooperation  and  (3)  to  provide  insight  and 
review  on  alternative  proposals  as  spokesmen  for  their  respective  organizations. 

The  State  of  Michigan  concurrently  conducted  a regional  study  for  much 
of  the  same  Southeastern  Michigan  area  based  on  a lower  level  of  wastewater 
treatment.  This  study  provided  most  of  the  information  used  to  develop  the 
Interim  Alternative  presented  later  in  this  report.  The  State  and  the  Corps 
coordinated  fully,  in  this  respect,  eliminating  duplication  of  effort  while 
providing  information  pertinent  to  the  development  of  each  study. 

The  Institute  of  Water  Research,  Michigan  State  University,  was  the 
prime  ecological  evaluator.  Its  staff  provided  guidance  throughout  the 
development  of  technical  systems  with  regard  to  favorable  and  unfavorable 
impacts  of  alternative  technical  choices.  They  also  evaluated  the  various 
plans  and  provided  total  impacts  on  the  region. 

The  Soil  Conservation  Service  provided  large  amounts  of  soil  data 
required  in  the  evaluation  and  selection  of  lands  suitable  for  land  irriga- 
tion. They  have  also  served  as  liaison  between  the  Corps  and  the  people 
in  these  respective  areas  with  whom  they  deal  in  their  normal  activities  to 
encourage  them  to  take  a more  objective  look  at  land  irrigation  of  treated 
wastewater. 

The  Southeast  Michigan  Council  of  Governments  was  Involved  in  the 
development  of  population  projections  and  projected  expansion  of  service 
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areas.  It  provided  Information  regarding  current  plans  for  the  study  area 
in  the  field  of  water  supply  and  wastewater  facilities  for  help  in  defining 
existing  and  proposed  facilities. 

The  general  public  and  other  interest  groups  were  involved  through  a 
series  of  public  meetings,  informal  workshops,  and  seminars  or  presentations 
conducted  during  the  course  of  the  study.  A public  information  brochure, 

"The  Search  for  Clean  Water,"  presenting  the  developments  of  the  first  phase 
of  study,  was  distributed.  These  tools  were  used  to  inform  interested 
people  about  study  progress,  to  solicit  their  reaction  to  any  and  all  pro- 
posed alternatives,  and  to  gather  pertinent  information.  The  reactions  and 
information  obtained  were  used  to  help  form  the  initial  alternatives  and 
to  help  in  the  later  screening  process.  The  impact  of  the  coordination  and 
public  involvement  programs  is  discussed  in  more  detail  later  in  this 
report. 

Institutional  Arrangements 

For  the  purpose  of  this  study,  institutions  are  defined  as  organi- 
zations, authorities,  and  relationships  by  which  wastewater  management  systems 
and  controls  are  implemented.  The  purpose  of  an  investigation  of  institutional 
management  schemes  is  to  analyze  the  capabilities  of  existing  and  proposed 
wastewater  management  organizations  relative  to  selected  technical  wastewater 
management  systems.  A number  of  institutional  management  schemes,  each 
possessing  sufficient  authority  to  plan,  construct,  operate  and  maintain 
the  systems  developed  during  the  study,  have  been  proposed  for  the  Southeastern 
Michigan  area.  These  institutions  can  be  classified  in  six  categories  which 
cover  management  on  various  levels  of  political  interaction.  These  six 
classifications  involve  wastewater  management  by: 

-State  Agency  or  Utility 
-Regional  Agency 
-County  Agency 
-Municipal  or  Local  Agency 
-Water  and  Sewage  Authority 

-Management  thru  Intergovernmental  service  agreements 
(referred  to  as  lntercounty  agreements) 
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1.  STATE  AGENCY  OR  UTILITY  - This  type  of  institutional  mechanism 
involves  an  executive  or  departmental  agency  to  the  State  actually  under- 
taking the  direct  performance  of  an  urban  function.  In  practice,  aspects 
of  functions  may  be  transferred  to  a State  agency  rather  than  the  total 
function.  For  example,  if  a State  agency  provides  water  for  a metropolitan 
region,  this  agency  is  usually  responsible  for  the  actual  source  of  the 
water  supply  plus  the  major  trunk  lines  to  convey  the  water  from  the  source 
throughout  the  metropolitan  region.  Local  distribution  systems,  however, 
are  often  left  to  the  localities  themselves. 

2.  REGIONAL  AGENCY  - The  multiple  purpose  Distri ct/Authority 
represents  an  independent  unit  of  government  established  through  State  law 
to  perform  a number  of  services  in  all,  or  most  portions,  of  a metropolitan 
area.  The  multiple  purpose  District/Authority  may  be  established  initially 
with  only  1 or  2 actual  functions;  however,  the  enabling  legislation  vests, 
in  the  area  affected,  the  capability  for  the  Distri ct/Authority  to  take  on 
additional  functions  as  the  need  arises. 

3.  COUNTY  AGENCY  - Under  this  type  of  an  arrangement,  the  county 
government  increases  its  provision  of  services  which  are  normally  of  a 
municipal  nature  to  include  the  entire  county.  This  action  requires  the 
transfer  of  functions  from  muncipali ties  and  any  special  districts  together 
with  the  gradual  expansion  of  activities  in  unincorporated  urban  areas.  It 
may  be  necessary  for  the  State  to  grant  a number  of  functional  powers  to 
counties  in  metropolitan  areas.  Act  342,  Public  Acts  of  1939  allows  a 
county  to  provide  wastewater  management  services  within  its  boundary  as 
well  as  iti  consenting  neighboring  governmental  units.  (Unless  otherwise 
identified.  Public  Acts  refer  to  current  wastewater  management  legislation 
in  the  State  of  Michigan). 

Gertain  legislative  acts  stipulate  that  the  county  agency  is  capable 
of  providing  services  within  a boundary  specifically  limited  to  a local 
area.  Act  40,  Public  Acts  of  1956,  Chapter  20,  stipulates  that  a designated 
"Agency,"  in  this  case  a drain  commission,  may  provide  for  collection  and 
t ransmi ss ion  of  wastewater  within  a county.  Act  185,  Public  Acts  of  1957, 
established  a Department  of  Public  Works  to  provide  for  WWM  services  within 
a county. 
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4.  MUNICIPAL  OR  LOCAL  AUTHORITY  - The  limited  purpose  metropolitan 
special  district  or  authority  is  an  independent  unit  of  government  organized 
to  perform  one  or  more  urban  functions  throughout  all  or  a part  of  a 
metropolitan  area.  In  most  cases,  the  activity  is  service,  as  opposed 

to  regulatory;  for  example,  water  supply  or  sewage  disposal.  The  financing 
of  such  an  independent  unit  of  government  is  primarily  through  service  changes, 
sales,  rents  and  tolls.  Revenue  bonds  constitute  the  primary  source  of 
capital  funds  for  project  construction. 

5.  WATER  AND  SEWAGE  AUTHORITY  - Act  233,  Public  Acts  of  1955  allows 
for  the  establishment,  by  consenting  governmental  units,  of  an  authority  to 
provide  both  wastewater  and  water  supply  services.  The  authority  can 
finance  facility  construction  by  the  provision  of  contract  bonding  and, 

in  this  aspect,  the  provisions  are  similar  to  those  mentioned  in  Act  342, 

Public  Acts  of  1939.  Full  faith  and  credit  for  these  bonds  is  established 
by  the  financial  stability  of  the  contracting  governmental  units. 

6.  MANAGEMENT  THRU  INTERGOVERNMENTAL  SERVICE  AGREEMENTS  - Under 
such  a device,  one  unit  of  government  conducts  an  activity  jointly  or 
cooperatively  with  one  or  more  other  units  of  government.  Typically, 
contracts  may  be  drawn  up  whereby  one  public  corporation  or  unit  of  govern- 
ment agrees  to  provide  specified  services  to  other  units  of  government 

a curding  to  terms  specified  in  the  contracts.  The  extraterritorial  power, 
therefore,  represents  the  exercise  of  authority  by  one  unit  of  government 
:•  d its  traditional  political  boundary.  For  example,  the  Detroit 

: t an  Water  Department  and  the  Wayne  County  Road  Commission  provide 
. . t<  communities  under  Intergovernmental  Service  Agreements. 

. • i : ; it  i n it  these  six  institutional  management  schemes  took 
..it  i ns.  Hie  first  was  to  determine  the  potential  of 
i ■ v»  wastewater  institutions  created  by  current 
i regional  wastewater  management  plans. 

. ! Institutional  management  schemes 

. .»  in  . , i po  .i  d management  systems. 
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DESCRIPTION  OF  ALTERNATIVES 

The  previous  chapter  discussed  the  initial  investigations  and  the 
development  of  technical  information  which  led  to  the  formation  of  a 
range  of  wastewater  management  alternative  components.  In  this  chapter 
these  components  are  combined  to  form  eleven  complete  wastewater  management 
alternatives.  These  alternatives  cover  the  entire  range  of  wastewater 
management  considerations,  including:  wastewater  treatment,  collection  and 
conveyance,  stormwater  control,  sludge  handling  and  disposal,  cost  estimates,  and 
estimates  of  land,  chemical,  energy  and  manpower  requirements. 

Seven  alternatives  were  formed  which  utilize  only  one  of  the  three 
methods  of  treatment  for  municipal-industrial  wastewater.  Alternatives 
utilizing  the  same  method  of  M & I treatment  resulted  from  variations  in 
plant  locations  and  sludge  handling  and  treatment  methods.  The  remaining 
four  alternatives  were  formed  by  combining  the  most  effective  wastewater 
management  components  for  various  parts  of  the  area.  This  resulted  in 
alternatives  whidi  contained  a combination  of  the  three  wastewater 
treatment  methods. 

The  alternatives  are  identified  by  names  which  describe  the 
treatment  method  proposed  for  municipal-industrial  wastewater  and  include: 
Advanced  Wastewater  Treatment  Alternative  One 
Advanced  Wastewater  Treatment  Alternative  Two 
Independent  Physical-Chemical  Treatment  Alternative  One 
Independent  Physical-Chemical  Treatment  Alternative  'Two 
Independent  Physical-Chemical  Treatment  Alternative  Three 
Land  Irrigation  Treatment  Alternative  One 
Land  Irrigation  Treatment  Alternative  Two 
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Combination  Wastewater  Treatment  Alternative  One 
Combination  Wastewater  Treatment  Alternative  Two 
Combination  Wastewater  Treatment  Alternative  Three 
Combination  Wastewater  Treatment  Alternative  Four 

Advanced  Wastewater  Treatment  Alternative  One 

This  alternative  utilizes  advanced  wastewater  treatment  as  the 
primary  method  of  municipal-industrial  wastewater  treatment.  Storm  runoff 
would  be  treated  by  the  independent  physical- chemical  treatment  process. 
Sewage  sludges  would  be  dewatered  and  disposed  of  by  landfill,  the  most 
cost  effective  method  as  identified  by  the  contractor.  Lime  sludges 
would  be  recalcined  and  reused.  The  alternative  would  make  use  of  four 
existing  regional  plants  in  the  area,  thereby  maximizing  use  of  existing 
facilities  and  minimizing  loss  of  treatment  eifectiveness  during  the 
implementation  period. 

The  system  would  utilize  seven  regional  advanced  wastewater  treat- 
ment facilities,  located  as  shown  in  Figure  12.  The  existing  plants  located 
at  Port  Huron,  Detroit,  Wyandotte  and  Monroe  would  be  upgraded  and  expan  led 
as  necessary  to  meet  the  requirements  of  the  system.  New  plants  would  be 
constructed  at  East  China,  near  the  mount  of  the  Huron  River,  and  east  of 
Adrian.  Additional  advanced  treatment  plants  would  serve  outlying  com- 
munities until  growth  and  expansion  would  economically  justify  the  contin- 
uation of  the  regional  interceptor  network. 

Major  interceptor  construction  necessary  for  implementation  of  this 
alternative  would  include:  an  interceptor  along  the  St.  Clair  shoreline 

in  southern  St.  Clair  County,  an  interceptor  along  the  Detroit  River  to  the 
Huron  River,  an  an  interceptor  from  Ann  Arbor  following  the  Huron  River  to 
its  mouth,  and  an  interceptor  following  Hannan  Road  north  of  the  Huron 
River. 
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I The  system  designed  for  handling  combined  sewer  overflows  and 

urban  storm  runoff  would  be  essentially  independent  of  the  municipal- 
industrial  wastewater  treatment  system,  see  Figure  13.  The  storni'ater 
system  would  utilize  forty-nine  community  storage  reservoirs  ranging 
I in  size  from  80  to  690  acres.  These,  and  two  regional  reservoirs  of 

3,120  acres  each,  would  be  used  for  temporary  storage  of  peak  storm  flows. 
Treatment  of  collected  stormwater  would  be  carried  out  at  six  IPCT 
facilities  designed  specifically  for  stormwater  treatment.  Three  of 
these  plants  would  be  constructed  in  conjunction  with  the  municipal- 
industrial  treatment  facilities  at  East  China,  the  Huron  River,  and 
Adrian-Tecumseh . These  collocated  plants  would  share  specific  treatment 
process  facilities.  The  combined  use  of  some  of  these  processes  can  be 
made  feasible  due  to  the  intermittant  nature  of  stormwater  treatment. 
Operation  and  maintenance  workers  and  supervisory  personnel  would  serve 
' the  collocated  facility;  therefore,  the  combined  work  force  would  be 

optimized.  Another  IPCT  plant  would  be  located  adjacent  to  the  regional 
# storage  reservoir  in  Macomb  County  to  enable  greater  control  of  both 

stornwater  system  components  and  minimize  disruption  which  might  be  caused 
if  these  facilities  were  located  at  separate  sites.  The  remaining  two 
IPCT  plants  would  be  located  on  the  Rouge  River  at  Plymouth  and  on  the 
f Huron  River  just  south  of  Belleville  Lake.  These  plants  would  treat 

the  equalized  stormwater  flows  and  discharge  them  into  the  receiving 
stream  which  they  would  have  been  part  of  had  they  not  been  intercepted, 
collected,  and  treated. 

An  extensive  system  of  interceptors  and  tunnels  would  be  required 
to  collect  storm  runoff  and  combined  sewer  overflows  at  the  present  points 
of  discharge  to  surface  waters.  Normal  sewer  construction  techniques  would 
be  utilized  in  less  urbanized  areas;  however,  the  greater  size  of  sewers 
required  in  highly  urbanized  areas  and  the  construction  problems  encountered 
made  design  of  hard  rock  tunnels  necessary. 

Sludges  generated  by  the  system  would  be  handled  by  several  methods. 
Primary  and  secondary  sewage  sludges  would  be  incinerated  at  plants  in 
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Monroe  .ind  Wyandotte,  ttie  ash  being  disposed  of  bv  landfill.  Hie  remainder 
of  the  sewage  sludges  would  be  dewatered  .ind  hauled  to  landfill  sites  in 
St.  Clair  and  Lenawee  Counties.  Lime  sludges  generated  at  all  treatment 
plants,  with  the  exception  of  Port  Huron  and  Monroe,  would  he  reculcined  for 
lime  recovery.  Sludges  not  recalcined  would  be  disposed  of  in  landfill 
areas.  A major  additional  source  of  waste  solids  would  be  the  solid  ma- 
terial which  would  accumulate  in  stormwater  storagi  facilities.  That 
material  would  be  disposed  of  by  landfill,  sinci  tile  low  org.mi>  contend 
ot  this  material  would  make  it  uneconomical  t • incinerate. 

\dvan cod  Wastewater  treatment  Altcni.it  i vi  Iwo 

This  iltemative  is  identical  to  AW  1 Alternative  One  with  the 
exception  of  the  methods  proposed  lor  .ewagi  1 udgi  handling,  se>  figurt  1<. 
In  order  to  limit  sludge  hauling  and  land  requirement  lor  disposal,  kludge 
incineration  .ind  res  alcinat  ion  would  be-  used  extensively.  Sewage  ludge 
would  he  in  ineraled  Jt  the  treatment  pl.ent  ate  and  the  resulting  re  i due 
would  be  disposed  of  bv  l.uidfill.  Incineration  of  , 1 udge  significantly 
reduces  the  waste  volume  .ind  results  in  a mere  stabli  fill  material  than 
dot  the  dewatering  process.  Lime  sludges  would  be  reculcined  to  reclaim 
tbt  l:  ie  and  to  reduce  the  waste  material.  At  larger  plants  rccalcinati  tn 
would  take  place  on  the  site;  however,  the  smaller  sized  plants  at  Port 
Huron,  ‘Ion  roe-  and  Adrian-Tecum6eh  would  not  recalcine  lime  sludge  at  the 
plant  sites  huL  would  haul  it  to  the  nearest  plant  with  re  cal cinat ion 
facilities.  The  amounts  of  lime  sludge  which  would  be  generated  at  these 
smaller  plants  do  not  make  it  advantageous  to  recalcine  on  the  site;  but, 
with  almost  no  increase  in  the  capital  investment  for  recalcination 
facilities,  the  sludge  could  be  treated  at  the  other  sites. 

The  extensive  use  of  sludge,  incineration  and  lime  sludge  recalcin- 
ation in  this  alternative  results  in  various  effects  on  total  air  emission, 
energy  and  chemical  requirements,  and  land  use,  which  are  the  most  signi- 
ficant differences  in  these  two  AWT  alternative  categories. 
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.Independent  Physical-Chemical  Treatment  Alternative  One 

This  alternative  would  utilize  independent  physical-chemical  treat- 
ment as  the  primary  method  for  treatment  of  both  municipal-industrial 
wastewater  and  storm  runoff.  Sludges  generated  during  treatment  would  be 
incinerated  and  recalcined  lime  would  be  reused.  This  plan  emphasizes  cen- 
tralized treatment  and  minimum  land  use,  and  would  abandon  all  existing 
regional  plants  in  the  area. 

Municipal-industrial  wastewater  would  be  treated  in  only  three 
regional  plants — the  major  plant  located  near  the  mouth  of  the  Huron  River 
and  two  lesser  plants  located  in  East  China  and  at  Adrian-Tecumseh . These 
locations,  as  shown  in  Figure  15,  offer  large  amounts  of  available  land  for 
construction;  whereas,  several  of  the  existing  locations  are  severely 
limited  for  available  space.  Major  interceptor  construction  necessary 
for  implementation  of  the  plan  would  include:  tin  interceptor  along  the 

St.  Clair  River  shoreline  in  St.  Clair  County,  a major  interceptor  from 
tin  present  Detroit  plant  along  the  Detroit  River  to  the  Huron  River,  an 
interceptor  from  Ann  Arbor  following  the  Huron  River  to  its  mouth,  and 
an  interceptor  following  Hannan  Road  north  of  the  Huron  River.  Communities 
outside  the  area  served  by  the  regional  plants  would  operate  small  ad- 
vanced treatment  plants  until  growth  would  justify  extension  of  regional 
in  te  rcep  to  rs  . 

fhe  stormwater  control  system  would  be  identical  to  the  system 
described  under  AWT  Alternative  One  and  shown  in  Figure  13.  The  collocated 
facilities  at  East  China,  the  Huron  River,  and  Adrian-Tecumseh  would  varv 
slightly  because  the  M i I wastewater  would  be  treated  by  1PCT  processes 
and  the  size  of  the  M & I plant  at  the  Huron  River  would  be  significantly 
large  r. 
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In  order  to  keep  land  use  to  a minimum  and  reduce  hauling  costs, 
wastewater  treatment  sludges  would  be  incinerated;  ash  would  be  landfilled 
and  recalcined  lime  reused.  A major  additional  source  of  waste  solids 
would  be  the  solid  material  which  would  accumulate  in  stornwater  storage 
facilities.  That  material  would  be  disposed  of  by  landfill. 

Independent  Physical- Chemical  Treatment  Alternative  Two 

Like  1PCT  Alternative  One,  this  alternative  proposes  the  use  of 
independent  physical- chemical  treatment  as  the  primary  method  of  both 
municipal-industrial  and  stormwater  treatment.  Unlike  IPCT  Alternative 
One,  this  alternative  attempts  to  maximize  the  use  of  major  existing 
treatment  facilities  in  the  regional  IPCT  system.  These  existing  plants, 
located  ai  Fort  Huron,  Detroit,  Wyandotte,  and  Monroe  would  involve  the 
conversion  of  many  facilities  to  IPCT  processes  in  a phased  type  construction 
in  order  to  maintain  wastewater  treatment.  Three  additional  IPCT  plants 
at  East  China,  the  Huron  River,  and  Adrian-Tecumseh , would  be  constructed 
and  would  be  completely  equipped  with  new  facilities.  The  interception 
system  for  this  alternative  is  identical  to  the  one  previously  presented 
for  the  AWT  alternative,  since  the  plant  locations  would  be  the  same. 

See  Figure  16. 

The  sterirwater  collection,  storage,  and  treatment  system  would 
be  identical  to  the  one  described  in  AWT  Alternative  One  with  the 
exception  that  the  three  collocated  facilities,  mentioned  above,  would 
vary  slightly  because  the  M & I wastewater  would  be  treated  by  IPCT 

p rocesses . 

Sludge  treatment  and  disposal  methods  would  be  similar  to  those 
in  AWT  Alternative  Two.  Wastewater  treatment  sludges  would  be  incinerated; 
recalcined  lime  would  be  reused;  and  waste  ash  would  be  disposed  of  by  land- 
fill. The  largest  quantities  of  waste  solids  would  be  taken  from  stormwater 
storage  facilities.  The  storm  solids  would  be  allowed  to  dry  and  then 
landfilled. 
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Independent  Physi cal-Cheml cal  Treatment  Alternative  Three 


This  alternative  is  identical  to  IPCT  Alternative  Two  with  the 
exception  that  no  incineration  processes  would  be  employed  for  sludge  dis- 
posal, see  Figure  17.  This  would  result  in  a large  increase  in  sludge 
volume  for  disposal  and  a subsequent  increase  in  land  required  for  sludge 
disposal.  Also  lime  reuse  would  not  be  possible.  The  advantages,  gained 
at  the  cost  of  the  additional  land  and  chemical  demand,  would  be  the 
elimination  of  a potential  air  emission  source  and  a significant  reduction 
in  energy  consumption.  The  sludge  handling  and  disposal  methods  are 
similar  to  those  in  AWT  Alternative  One;  therefore,  many  of  the  differences 
between  IPCT  Alternatives  Three  and  Two  would  be  similar  to  the  differences 
between  AWT  Alternatives  One  and  Two. 

Land  Irrigation  Treatment  Alternative  One 

This  alternative  would  utilize  land  irrigation  treatment  as  the 
primary  method  of  municipal- industrial  wastewater  and  storm  runoff  treat- 
ment. The  alternative  would  make  maximum  use  of  the  recyclable  constituents 
of  wastewater  by  applying  both  treated  wastewater  and  wastewater  sludges 
to  land  for  agricultural  production.  This  alternative  would,  however, 
require  abandonment  of  all  major  existing  wastewater  treatment  facilities. 

A mixture  of  municipal-industrial  wastewater  and  storm  runoff  would 
receive  the  equivalent  of  secondary  treatment  at  two  major  aerated  lagoon 
systems  in  Monroe  and  St.  Clair  Counties  and  a smaller  system  in  Lenawee 
County.  At  the  lagoon  sites,  storage  would  be  provided  for  all  wastewater 
for  a period  of  155  days,  since  wastewater  would  not  be  applied  to  the  land 
during  winter  months  and  wet  periods.  Treated  wastewater  would  be  chlori- 
nated for  disinfection  and  applied  to  the  land.  After  percolation  through 
the  soil,  renovated  wastewater  would  be  collected  in  an  underdrain  system 
and  either  discharged  to  local  streams  for  flow  augmentation  or  transported 
to  major  rivers  for  discharge. 
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Wastewater  would  be  transported  to  the  treatment  lagoons  from  a 
major  transmission  tunnel  paralleling  the  Lake  St.  Clair,  the  Detroit  River, 
and  the  Lake  Erie  shoreline,  see  Figure  18.  Major  interceptors,  from 
Ann  Arbor  along  the  Huron  River  and  from  the  Huron  River  north  along 
Hannan  Road,  would  be  required  to  complete  the  Detroit  regional  municipal- 
industrial  interceptor  system.  A second  interceptor  system,  paralleling 
the  St.  Clair  River,  would  serve  St.  Clair  County. 

The  system  for  collection  and  storage  of  storm  runoff  would  be 
| independent  of  the  municipal-industrial  wastewater  system  until  the  storm- 

water system  would  discharge  to  the  Detroit  River  transmission  tunnel. 

The  storiTwater  storage  system  would  consist  of  forty-nine  community  reser- 
voirs ranging  from  80  to  690  acres  in  size.  Two  regional  reservoirs  of 
f 3,120  acres  would  be  located  at  each  end  of  the  Detroit  River  transmission 

tunnel,  see  Figure  19. 

Sludges  generated  at  the  aerated  lagoons  would  be  dredged  from 
settling  lagoons  and  applied  to  land  adjacent  to  the  lagoon  site.  Sludge 
from  stormwater  storage  lagoons  would  be  removed  dry  and  landfilled,  as 
this  method  would  be  most  economical. 

Land  Irrigation  Treatment  Alternative  Two 

This  alternative  is  similar  to  the  other  land  treatment  alternative 
in  that  it  would  use  land  irrigation  treatment  as  the  primary  method 
of  municipal-industrial  wastewater  treatment.  The  majority  of  the  storm 
runoff,  however,  would  be  treated  by  the  IPCT  process.  This  alternative 
f would  make  use  of  the  recyclable  constituents  from  those  wastewaters 

having  the  greatest  concentrations  of  the  desirable  constituents,  and 
would  treat  less  concentrated  wastes  in  wastewater  plants.  Less  land 
would  be  required  for  irrigation  and  the  variable  nature  of  stormwater 
flows  would  be  less  significant  in  the  planning  of  wastewater  irrigation. 

The  alternative  would  still  result  in  abandonment  of  the  major  existing 
wastewater  treatment  facilities. 
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Munieipal-indus trial  wastewater  would  be  handled  as  indicated  in 
Land  Alternative  One;  however,  since  stormwater  would  be  treated  in  a 
separate  system,  the  land  requirements  for  treatment  and  storage  lagoons 
and  irrigation  are  significantly  less.  The  collection  and  transmission 
system  would  change  somewhat  since  storm  and  municipal-industrial  wastewater 
separation  would  be  maintained,  see  Figure  20.  A major  transmission 
tunnel  would  be  required  from  the  site  of  the  existing  Detroit  plant,  north 
to  the  St.  Clair  County  lagoon  site.  The  northern  portion  of  the  Hannan 
Road  interceptor  system  would  re  sain  as  a part  of  the  Detroit,  rather 
than  the  Huron  River,  system.  Other  interceptors  would  be  as  indicated 
in  earlier  alternatives. 

The  storm  runoff  in  this  system  would  be  handled  at  four  major  IPOT 
plants  as  well  as  two  of  the  land  treatment  sites.  The  four  plants  would 
be  located  at  Chesterfield  Township  in  Macomb  County,  Plymouth,  south  of 
Ypsilanti  and  near  the  mouth  of  the  Huron  River,  as  shown  in  Figure  21. 

Storm  water  from  St.  Clair  County  and  the  Adrian-Tecumseh  areas  would 
be  handled  on  adjacent  lagoon  and  irrigation  sites.  The  collection, 
storage  and  transmission  system  would  be  the  same  as  employed  in  the 
other  alternatives. 

Sludges  generated  at  the  aerated  lagoons  would  be  dredged  from  the 
settling  lagoons  and  applied  to  adjacent  lands.  Solids  which  would  accumu- 
late in  stornwater  storage  lagoons  would  be  removed  periodically  and  dis- 
posed of  in  landfill  areas  in  St.  Clair  and  Lenawee  Counties.  Sludges 
generated  at  stormwater  treatment  plants  would  be  recalcined  and  lime 
reused  in  the  process;  the  ash  would  be  landfilled  with  solids  from  storm- 
water reservoirs. 

Combination  Wastewater  Treatment  Alternative  One 

Combination  wastewater  treatment  alternatives  attempt  to  create 
the  most  favorable  wastewater  management  alternatives  by  combining  the 
most  effective  wastewater  management  components  for  various  portions  of 
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the  study  area.  The  first  combination  alternative  proposes  conversion 
to  AWT  facilities  at  existing  treatment  plants,  and  the  use  of  1PCT 
facilities  where  new  plants  are  to  be  built.  Six  plants,  as  shown  in 
Figure  22,  would  be  used  to  treat  municipal-industrial  wastewater.  Three 
of  these  plants  would  be  advanced  wastewater  treatment  facilities  created 
by  up-grading  existing  plants  at  Port  Huron,  Detroit  and  Monroe.  The 
remaining  would  be  new  independent  physi  cal- cliemi  cal  treatment  plants 
constructed  at  East  China,  the  Huron  River,  and  Adrian-Tecumseh . 

The  stormwater  control  system  would  be  similar  to  the  one  used  in 
the  AWT  and  IPCT  alternatives  mentioned  earlier.  It  would  include  a massive 
system  of  interceptor  sewers  and  tunnels,  storage  facilities  and  treat- 
ment at  three  collocated  facilities  (East  China,  Huron  River,  and  Adrian- 
i Tecumseh),  and  three  new  separate  sites  (Plymouth,  Ypsilanti  and  Macomb 

Coun  ty ) . 

Sludge  handling  methods  vary  from  plant  to  plant.  Sewage  sludges 
from  the  Detroit  and  Port  Huron  plants  would  be  dewatered  and  landfilled. 
Comparable  sludges  at  the  Monroe  plant  would  be  incinerated  and  the  ash 
landfilled.  Lime  sludges  at  Adrian-Tecumseh  and  Port  Huron  would  be  land- 
filled.  Lime  sludges  from  all  other  plants  would  be  recalcined  and  the 
lime  reused. 

Combination  Wastewater  Treatment  Alternative  Two 

This  alternative  would  also  utilize  both  advanced  wastewater  and 
f independent  physi cal- chemical  treatment  methods  for  renovation  of  municipal- 

industrial  wastewater  and  independent  physi cal- chemical  treatment  for 
stormwater.  With  one  exception,  this  alternative  duplicates  Combination 
Alternative  One.  The  exception  is  that  wastewater  from  the  area  just  south 
of  tiie  Detroit  service  area  would  be  handled  at  the  Wyandotte  plant  (up- 
graded to  AWT),  rather  than  being  conveyed  down  river  to  the  Huron  River 
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plant,  see  Figure  23.  The  purpose  of  creating  this  alternative  was  to 
test  the  viability  of  maintaining  the  Wyandotte  plant  in  a regional  scheme 
and  to  make  use  of  the  existing  treatment  facilities  at  this  location. 

Major  differences  between  the  alternatives  would  be:  (1)  location 

of  a plant  at  Wyandotte  employing  both  sewage  sludge  incineration  and  lime 
sludge  recalcination,  (2)  reduced  size  of  the  downriver  interceptor,  and 
(3)  reduced  size  of  the  Huron  River  plant. 

Combination  Wastewater  Treatment  Alternative  Three 

This  alternative  as  shown  in  Figure  24,  uses  advanced  wastewater, 
independent  physical-chemical,  and  land  irrigation  treatment  methods 
for  renovation  of  municipal-industrial  wastewater.  This  alternative 
also  uses  both  independent  physical-chemical  and  land  irrigation  treatment 
methods  for  stormwater  renovation.  This  plan  duplicates  Combination 
Alternative  Two  with  the  exception  that  land  irrigation  treatment  would 
be  employed  in  St.  Clair  and  Lenawee  Counties  rather  than  building  IPCT 
plants  at  East  China  and  Adrian-Tecumseh.  This  alternative  would  allow 
evaluation  of  land  irrigation  treatment  for  less  urbanized  areas  reasonably 
close  to  irrigation  sites. 

Municipal-industrial  wastewater  would  be  treated  at  AWT  plants  at 
Port  Huron,  Detroit,  Wyandotte  and  Monroe,  at  an  IPCT  plant  near  the  Huron 
River,  and  at  the  two  irrigation  sites  referred  to  earlier.  The  irrigation 
system  would  be  a totally  controlled  system;  thus,  purchase  of  the  land 
was  assumed  necessary.  The  interceptor  system  would  be  as  described  in 
earlier  alternatives  (i.e.,  AWT  Alternative  One)  except  that  additional 
transmission  lines  would  be  required  from  the  St.  Clair  River  and  Adrian- 
Tecumseh  interceptors  to  the  treatment  lagoon  sites. 

The  stormater  collection  and  storage  system  would  be  the  same  as 
for  other  alternatives  described  previously,  see  Figure  25.  Stormwater 
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treatment  would  be  provided  at  IPCT  plants  located  in  Chesterfield  Township 
in  Macomb  County,  near  the  mouth  of  the  Huron  River,  in  Plymouth  and 
south  of  Ypsilanti.  Stornwater  collected  in  St.  Clair  and  Lenawee  Counties 
would  flow  to  the  land  irrigation  systems  through  the  same  transmission 
lines  as  the  municipal-industrial  wastewater. 

r 

Sludge  handling  at  treatment  plants  would  be  the  same  as  described 
in  Combination  Alternative  Two.  Sludge  removed  from  the  treatment  lagoons 
in  the  two  land  irrigation  systems  would  be  applied  to  the  land  adjacent 
j to  the  treatment  lagoons. 

Combination  Wastewater  Treatment  Alternative  Four 

This  alternative  would  use  advanced  wastewater  and  land  irrigation 
^ treatment  methods  for  muni  cipal-indus  t rid  wastewater  renovation  and  inde- 

pendent physical-chemical  and  land  irrigation  treatment  methods  for  storm- 
water treatment.  In  this  plan,  as  shown  in  Figure  26,  land  irrigation 
treatment  would  be  utilized  in  lieu  of  building  any  new  regional  plants 
, for  treatment  of  municipal-industrial  wastewater. 

Municipal-industrial  wastewater  treatment  plants  in  Port  Huron, 
Detroit,  Wyandotte  and  Monroe  would  be  maintained  and  upgraded  with  AWT 
processes  to  make  maximum  use  of  existing  facilities  and  minimize  loss  ot 
treatment  effectiveness  during  implementation.  The  remainder  of  the  waste- 
water  would  be  handled  at  land  systems  located  in  St.  Clair,  Monroe  and 
Lenawee  Counties. 

I Some  changes  in  the  regional  interceptor  system  would  be  required. 

Wastewater  woald  arrive  at  the  St.  Clair  County  lagoon  system  through  a 
transmission  line  from  the  St.  Clair  area  with  wastewater  from  southern  St. 
Clair  County  and  a transmission  line  which  would  intercept  the  flow  from 
the  Oak land-Macomb  interceptor  system.  Flow  from  the  north  half  of  the 
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Hannan  Road  interceptor  would  flow  Into  the  Detroit  interceptor  system. 

The  wastewater  from  the  Huron  River  interceptor  and  the  downriver  Detroit 
interceptors  would  flow  to  the  Monroe  County  lagoon  system  for  subsequent 
irrigation  on  land  in  Monroe  and  Lenawee  Counties. 

The  stomvater  would  be  handled  in  the  same  manner  as  described  in 
Combination  Alternative  Three.  Stormwater  plants  would  be  located  in 
Chesterfield  Township,  near  the  Huron  River,  in  Plymouth,  and  south  of 
Ypsilanti.  The  stormwater  collected  in  St.  Clair  and  Lenawee  Counties 
would  be  handled  in  nearby  land  irrigation  systems. 

Sludges  generated  in  the  lagoon  treatment  sites  would  be  applied 
to  land  adjacent  to  the  lagoons.  Sewage  sludges  would  be  incinerated  at 
the  Wyandotte  and  Monroe  sites;  and  lime  sludges  would  be  recalcined  at  all 
but  the  Monroe  and  Port  Huron  plants.  The  remainder  of  the  sludges  and  the 
stormwater  solids  would  be  disposed  of  at  landfill  sites  in  St.  Clair  and 
Lenawee  Counties. 
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Additional  Options  for  Utilizing  Land  Treatment 

Due  to  the  objections  expressed  to  a land  treatment  system  based  on 
the  acquisition  of  the  land  needed  for  irrigation,  a second  land  alternative 
was  formed.  Hie  objective  of  this  land  treatment  option  was  to  maximize 
crop  production  by  use  of  the  soil  and  natural  processes  for  recycling 
and  containing  pollutants  and  at  the  same  time  present  significant  oppor- 
tunities for  eliminating  water  borne  wastes  and  improving  the  productivity 
of  the  soil.  It  is  felt  that  this  could  best  be  accomplished  if  the  in- 
dividual fanner  would  remain  on  his  property  and  actively  participate  in 
the  farming  and  wastewater  renovating  processes. 

Two  systems  were  investigated  using  the  private  ownership  concept 
of  land  irrigation  treatment  for  all  wastewater  and  urban  storm  runoff 
generated  in  the  Southeastern  Michigan  area.  In  one  alternative.  Land 
Irrigation  Treatment  Alternative  Three,  aerated  lagoons,  as  described  in 
previously  presented  land  irrigation  plans,  would  be  used  to  achieve  secon- 
dary treatment  prior  to  irrigation.  The  second  alternative  would  make  use 
of  existing  secondary  treatment  plants  for  treatment  of  municipal-indus- 
trial wastewater  prior  to  irrigation.  Urban  runoff  would  receive  the 
equivalent  of  primary  treatment  at  stormwater  storage  sites  prior  to  final 
storage  and  irrigation  due  to  settling. 

Land  1 r ri gation  Treatment  Alternative  Three 

This  alternative  as  shown  in  Figure  27  was  designed  for  use  of  the 
revised  Land  irrigation  concept  for  all  municipal-industrial  wastewater  and 
urban  storm  runoff  from  the  area.  It  allows  for  comparison  with  Land  Irri- 
gation Treatment  Alternative  One. 

The  plan  would  use  a wastewater  collection  and  transmission  system 
and  a stormwater  collection  and  storage  system  identical  to  that  designed 
for  Land  Alternative  One.  From  the  regional  storage  lagoons  in  Macomb  and 
Monroe  Counties,  wastewater  would  be  conveyed  to  treatment  lagoon  systems 
in  St.  Clair  and  Monroe  Counties.  A smaller  treatment  lagoon  system  would 
be  located  east  of  Adrian  to  serve  the  Adrian-Tecumseh  area.  From  the 
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treatment  lagoons,  wastewater  would  be  transferred  to  storage  lagoon  sys- 
tems at  the  treatment  lagoon  sites,  transferred  to  a storage  site  near 
Frankenmuth  or  distributed  for  irrigation.  The  storage  site  near 
Frankenmuth  has  many  advantages.  It  eliminates  the  need  for  aeration  la- 
goons at  Frankenmuth  and  wastewater  being  transported  to  Frankenmuth  would 
be  secondary  effluent  rather  than  raw  wastewater.  By  providing  storage  at 
Frankenmuth,  the  cost  of  the  distribution  system  would  be  less  since  much 
of  it  could  be  designed  for  lower  maximum  flow.  The  1,616,400  acres  of 
irrigation  land  would  be  distributed  over  a twenty-one  county  area. 

Disinfection  procedures  would  be  more  stringent  since  wastewater 
distribution  would  be  over  a wider  area  and  exposure  would  be  increased. 
Following  treatment,  ozone  would  be  added  to  kill  most  of  the  bacteria  and 
virus.  Prior  to  distribution  to  the  irrigation  areas,  sufficient  chlorine 
would  be  added  so  as  to  insure  a residual  through  the  distribution  system. 

Following  irrigation,  the  renovated  percolate  would  be  collected 
in  a tile  drainage  system  and  returned  to  a collection  point.  From  the 
collection  point,  the  renovated  water  could  either  be  added  to  local  rivers 
and  streams  for  flow  augmentation  or  transferred  to  a pipeline  capable  of 
returning  the  total  flow  to  a major  water  body. 

Sludges  generated  at  the  lagoon  treatment  sites  would  be  handled, 
as  in  previous  land  irrigation  designs,  by  application  to  land  adjacent  to 
the  lagoons. 

Land  Irrigation  Treatment  Using  Existing  Plants  for  Pre-Treatment 

As  previously  mentioned,  an  alternative  was  considered  which  would 
make  use  of  the  existing  secondary  treatment  plants  in  southeastern  Michigan 
rather  than  building  aerated  lagoons  to  perform  that  function.  This  would 
make  use  of  existing  facilities  and  eliminate  some  of  the  aesthetic  dis- 
advantages of  large  treatment  lagoons.  It  would  also  facilitate  conveyance 
oi  treated  wastewater  to  storage  areas  rather  than  raw  wastewater. 

The  development  of  the  plan  was  not  carried  out  beyong  a preliminary 
stage,  since  it  was  primarily  intended  to  allow  for  the  evaluation  of  the 
feasibility  of  such  a plan. 
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EVALUATION  OF  ALTERNATIVES 


During  the  formation  of  the  eleven  alternatives  , three  alternative.,, 
each  employing  a single  method  of  treatment,  were  developed  and  presented 
to  the  evaluators  so  that  evaluation  could  be  cariied  on  simultaneously 
with  the  alternative  development  process.  This  procedure  was  used  to  con- 
serve time  and  also  to  facilitate  incorporation  of  information  from  the 
evaluation  process  into  the  alternative  development  process. 

The  information  received  from  the  evaluation  ol  ttiese  three  plans 
was  also  useful  in  identifying  both  the  major  impacts  which  would  be 
associated  with  implementation  of  any  comprehensive  wastewater  management 
plan,  and  those  impacts  which  would  result  from  extensive  use  of  each  oi 
the  three  methods  of  wastewater  treatment.  Thus,  the  information  from  the 
impacts  of  these  three  plans  was  expanded  to  determine  the  impact  of  each 
of  tile  eleven  alternatives. 

E i ’logical,  Hygienic,  Aesthetic,  Social  and  Economic  Effects 

Since  the  primary  goals  in  implementing  any  wastewater  treatment 
plan  are  to  protect  poblic  healtli  and  to  prevent  environmental  degradation, 
a proposed  plan  must  first  be  evaluated  based  on  its  ability  to  meet  those 
•oals.  Disinfection  procedures  used  in  each  of  the  treatment  methods 
should  yield  a treated  effluent  relatively  free  of  harmful  pathogens. 

Other  routes  of  disease  transmission  must  also  be  considered.  Aeorsols 
from  aeration  tanks  in  AWT  plants  and  the  aerated  lagoons  in  the  land  ir- 
rigation treatment  may  spread  harmful  pathogens  considerable  distances  1 rum 
the  treatment  site.  Pathogens  may  also  be  spread  through  domestic  or  game 
animals  and  waterfowl  which  gain  access  to  untreated  or  partially  disin- 
fected wastewater  and  wastewater  sludges.  Some  areas  of  concern  are:  open 
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lagoons  in  the  hind  irrigation  treatment  system,  open  channels  used  to 
distribute  only  partially  disinfected  wastewater  to  irrigation  sites,  and 
sludge  disposal  operations. 

A significant  improvement  in  water  quality  should  be  realized  In 
streams  and  rivers  in  southeastern  Michigan.  Although  the  present  load  of 
pollutants  into  Lake  Erie  would  be  reduced  through  implementation  of  any 
of  these  alternatives,  this  reduction  by  itself  would  not  significantly 
improve  the  eutrophication  conditions  in  Lake  Erie.  For  any  major  im- 
provements to  be  realized  in  Lake  Erie  it  is  essential  to  reduce  inputs, 
including  those  sources  not  addressed  in  the  Study,  from  ail  watersheds 
bordering  the  Lake,  not  just  Michigan.  In  addition,  the  existing  pollutants 
in  the  lake  and  lake  bottom  will  govern  any  short  or  immediate  term  changes 
in  the  eutrophication  rate.  The  land  irrigation  system  was  identified  as 
having  a higher  potential  for  reducing  phosphorus  loading  than  either  the 
AWT  or  1PCT  processes. 

Water  quality  should  be  improved  to  the  point  that  total  body 
contact  recreation  would  be  allowed  in  most  of  the  inland  streams  and  rivers. 
Lake  St.  Clair,  and  Lake  Erie.  The  improved  water  quality  should  also  allow 
intolerant  game  fish  to  survive  in  the  rivers  and  streams  and  in  Lake  Erie 
if  similar  wastewater  management  programs  were  implemented  in  other  portions 
of  the  Lake  Erie  basin.  Any  improvement  in  the  Lake  Erie  fisheries  would 
then  depend  upon  improved  management  practices  in  the  commercial  fishing 
in dust  ry . 

A major  concern  associated  with  implementation  of  any  of  the  waste- 
water  management  plans  would  be  the  excessive  demands  placed  on  the  con- 
struction and  equipment  supply  industries.  As  can  be  seen  from  Table  16, 
capital  costs  for  the  plans  range  from  $4  to  $10.5  billion.  To  meet  the 
1958  goals  of  Public  Law  92-500,  more  than  $400  million  would  be  expected 
to  be  spent  annually  for  construction.  Local  labor  pools  would  not  meet 
the  demand;  thus,  an  immigration  of  construction  workers  would  be  necessary 


107 


With  similar  programs  t rum  other  areas  placing  demands  on  equipment  suppliers, 
meeting  construction  schedules  would  be  difficult  and  the  additional  labor 
force  would  also  place  local  demands  on  housing,  utilities  and  city  services. 

Another  significant  impact  common  to  all  of  i ne  plans  would  be  that 
residential,  commercial,  and  industrial  establishments  located  on  the 
proposed  sites  of  wastewater  facilities  would  have  to  relocate.  A feeling 
for  the  impact  of  each  plan  can  be  gained  by  referring  to  the  figures  in 
Table  9 which  pertain  to  Land  Acquisition.  Additional  land  for  ueat- 
meat  plants  would  have  to  come  from  developed  urban  lands  in  those  cases 
where  an  existing  plant  would  require  expansion.  New  plants  and  stormat," 
storage  sites  would  be  located  in  less  urbanized  areas  and  sites  could  de- 
selected to  minimize  impacts.  Land  required  for  treatment  and  storage 
lagoons  in  either  of  the  Land  irrigation  Treatment  Flans  would  be  marginal 
agricultural  land  but  would  require  displacement  of  all  residents  on  91,000 
a .res  (145  square  miles).  Impacts  would  be  most  signilicant  in  the  Lane 
irrigation  Treatment  Flan  (Public  Ownership)  which  would  displace  residents 
and  commercial  establishments  from  over  700,000  acres  (1,100  square  miles) 
of  land. 

Energy  and  resource  demands  are  also  an  important  consideration  in 
developing  a wastewater  management  plan.  As  can  be  seen  from  the  table 
below,  the  1PCT  plan  would  require  the  least  electrical  energy  but  would 
consume  the  greatest  quantities  of  fuel  and  chemicals.  ITie  AWT  plan 
requires  more  power  and  somewhat  smaller  quantities  of  fule  and  chemicals. 

The  Land  Irrigation  Treatment  Plans,  while  requiring  minimum  quantities 
of  fuel  and  chemicals  (some  plant  nutrients  found  in  wastewater  would  be 
recycled)  require  large  quantities  of  electrical  energy.  If  all  chemical 
and  fuel  requirements  were  related  to  an  equivalent  electrical  power  demand 
(10,000  BTU/KWHR)  the  demand  for  each  of  the  plans  would  be: 
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* TABLE  16 

SUMMARY  OF  SINGLE  TREATMENT  ALTERNATIVES 


1 

SYSTEM  COSTS 

AWT 

INPUT 

(Kmplaasis 

Application) 

(Emphasis 

Crops 

t 

Capital  Cost 
$ billion 

4.2-4. 3 

4.0-4. 3 

6.0 

10. 

Annua  1 

Op.  & Maint.  Cost 
S mi  1 lion 

110-120 

105-120 

155 

294 

1 

Total  Annual  Cost 
$ million 

370-375 

345-  375 

525 

890 

OPERATING  MANPOWER 

3750 

2 350 

1800 

2815 

PURCHASED  LAN D (ACRES) 

1 

Stormwater  System 

23,500 

23,500 

23,500 

23,500 

Waste  Treatment 
Faci lities 

1,400 

900 

670,000 

73,000 

Sludge  Disposal 

3,200-10,500 

3,500-15,800 

43,500 

43,500 

PRIVATELY-OWNED 

FARMLAND 

— 

— 

— 

1 ,616,400 

RESOURCE  DEMANDS 

Elect  rical 
Power  Demand 

Avg.  (MGD) 
Peak  (MW) 

320 

2200 

150-200 

2050 

1 142 
4100 

660 

2900 

Chemicals  (Daily  Demand) 

Lime  (T/D) 
Methoanol  (T/D) 
Chlorine  (T/D) 

1500-1700 

200 

200 

1500-2800 

900 

180 

180 

Fuel*  MM-BTU 

4,000-36,000 

7,000-31 ,000 

600 

600 

*Fuel  includes  diesel  fuel  for  sludge  hauling  and  either  natural  gas  or  fuel  for 
activated  carbon  regeneration  and  sludge  incineration. 
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AWT  400-530  MW 

IPCT  350-420 

Land  Irrigation  1142 

(1'ubiic) 

Land  Irrigation  1100 

(Private) 

Peak  power  demands  for  all  of  the  plans  could  be  attributed  lu  Ltie  stormwater 
management  system.  Auxiliary  diesel  or  gas  turbine  ,ower  plants  would  be- 
required  to  provide  power  on  short  notice  for  that  : i ..  That  auxiliary 

power  generation  capability  would  be  a valuable  standby  power  source  for 
the  metropolitan  area. 

In  summary.  Land  Irrigation  Treatment  on  publicly  owned  land  does 
not  appear  feasible  for  the  entire  Southeastern  Michig...,  area  due  to  ex- 
cessive social  and  economic  disruption,  excessive  cost  and  excessive  energv 
demands.  Although  both  the  IPCT  and  AWT  plans  have  their  advantages,  the 
better  solution  would  probably  i tilize  parts  of  each  witn  possiule  invor- 
ab  le  uses  of  Land  Irrigation  Treatment  in  the  less  uru._nzed  areas  i f 
Lenawee  and  St.  Clair  Counties. 

The  Land  Irrigation  Treatment  plan  which  would  allow  private  owner- 
ship and  control  of  the  farming  operation,  while  less  socially  objectionable, 
would  still  require  excessive  amounts  of  energy  and  would  have  excessive 
costs. 
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FINAL  ALTERNATIVES  FOR  CHOICE 

Four  plans  were  selected  for  further  consideration.  They  Include 
three  Representative  Plans  and  an  Interim  Water  Quality  Plan.  The  three 
representative  plans  were  developed  to  reflect  application  of  the  "best 
available  technology"  for  wastewater  treatment  in  Southeastern  Michigan. 

They  were  designed  to  approach,  as  nearly  as  possible,  the  ultimate  goal 
of  Public  Law  92-500:  to  eliminate  "the  discharge  of  pollutants  into 

navigable  waters"  by  1985. 

The  Interim  Water  Quality  Plan  has  been  derived  from  the  State  of 
Michigan's  water  quality  plan.  It  is  presented  as  an  Interim  Plan  because 
depending  on  the  interpretation  of  Public  Law  92-500,  this  plan  could 
satisfy,  the  1983  requirement  of  "best  practicable  technology." 

Interim  Water  Quality  Plan 

The  Interim  Water  Quality  Plan  should  be  capable  of  achieving 
"wherever  attainable  ...  a water  quality  which  provides  for  the  protection 
and  propagation  of  fish,  shellfish,  and  wildlife  and  provide  for  recreation 
in  and  on  the  water."  Most  of  the  information  used  in  the  development 
process  came  from  the  Water  Resources  Commission  Phase  II  Plan  for 
Southeastern  Michigan. 

In  this  plan,  46  wastewater  treatment  plants  in  the  area  would  provide 
treatment  of  municipal  and  industrial  wastewater,  and  overflow  from  the 
combined  sewers.  Three  regional  plants  located  in  Detroit,  Wyandotte  and 
at  the  Huron  River  would  have  a total  design-treatment  capacitv  of  1420 
million  gallons  per  day  (MOD).  Forty-three  minor  plants  having  a total 
design  capacity  of  160  MOD  would  serve  conmunities  that  are  not  a part  of  a 
regional  system  (see  Table  17).  Plant  locations  can  be  seen  on  Figure  28. 
Many  of  the  minor  plants  are  considered  interim  facilities  to  provide 
treatment  until  growth  of  the  community  would  Justify  further  extension 
of  the  regional  Interceptor  system. 
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INTERIM  WATER  QUALITY  PLAN 
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The  degree  of  treatment  required  at  a particular  plant  depends  upon 
the  water  body  into  which  the  plant  discharges.  Plants  which  discharge 
directly  to  the  Saint  Clair  River,  the  Detroit  River,  or  Lake  Erie  would 
be  required  to  provide  an  equivalent  of  secondary  treatment  and  remove  a 
minimum  of  80  percent  of  the  phosphorus.  Plants  discharging  to  inland 
streams  would  be  required  to  provide  a higher  degree  of  treatment  as  shown 
in  Table  18  below. 

Table  18 

EFFLUENT  REQUIREMENTS 
FOR  PLANTS  DISCHARGING  TO  INLAND  STREAMS 


5 - Day  BOD 
Ammonia  Nitrogen 
20  - Day  BOD 
DO  In  the  effluent 
Total  Phosphorus  Removal 
Suspended  Solids 
Fecal  Collform 
Total  Collform 


4.0  mg/1 
0.5  mg/1 

8.0  mg/1 

5.0  mg/1  minimum 
802  minimum 

15.0  mg/1 
100/100  ml 
1000/100  ml 


Additional  Interceptors  will  be  required  to  provide  transportation  of 
wastewater  being  generated  from  the  newlv  developed  portions  of  the  1990 
service  area.  The  Detroit  collection  system  would  be  expanded  to  serve 
developing  portions  of  Macomb  and  Oakland  Counties.  Additional  interceptors 
would  also  be  built  to  relieve  overloaded  portions  of  the  existing  combined 
sewer  system  most  prevalent  in  older  portions  of  the  service  area.  The 
collection  system  which  terminates  at  the  Wyandotte  plant  would  remain 
unchanged  since  it  is  not  expected  to  expand  and  the  area  it  serves  is 
already  developed  to  a large  degree.  The  collection  svstem  which  would 
lead  to  the  proposed  Huron  River  Plant  would  have  to  be  constructed  in  its 
entirety.  This  sewerage  system  would  serve  a ma^or  portion  of  the  new 
development  in  Southeastern  Michigan. 

Sewage  sludges  in  all  but  two  of  the  plants  would  be  incinerated, 
incineration  Is  primarily  for  volume  reduct lon-and  stabilization  before 
final  disposal  in  a landfill.  The  relatively  limited  availability  of 
landfills  near  the  large  urban  plants  has  made  this  method  feasible. 
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i he  two  plants  which  would  not  have  incinerators,  Algonac  and  Adrian, 
old  dewater  the  sludge  and  landfill  it.  These  plants  are  fortunate  to  he 
locations  where  landfill  sites  are  available  and  are  within  economic 
aul  distance  from  the  plant.  The  quantity  of  sluuge  produced  at  these  two 
:ants  is  also  small  enough  that  the  quantities  are  not  a limiting  factor. 

he  combined  sewered  svstems  of  Southeastern  Michigan  contribute  a 
itrnlf  leant  pollutant  load  to  the  surface  waters  of  the  area  through 
v-passes  and  overflows.  To  meet  the  water  quality  goals  of  the  region, 

•'-.ree  plans  were  developed  for  controlling  the  combined  sewer  overflows 
thus  limiting  the  total  pollutants  discharged  to  a receiving  stream. 

•ach  clan,  a specified  volume  of  combined  sewer  overflows  would  be  stored 
£ ' to us  facilitie  constructed  throughout  the  area.  These  facilities 
-•  i.l  J provide  for  the  etention  of  floating  debris  by  skimming,  chlorination 
ecttve  disinfection  of  the  overflows  whicli  would  occur  when  the 
irage  capacity  is  exceeded,  and  the  removal  of  septic  solids  buildup 
>o‘.ited  hv  smaller  retained  storms  over  an  extended  period.  From  storage, 

■ r pained  stormwater  would  be  reintroduced  into  the  interceptor  system 
' .Y'wer  rate  and  treated  at  the  same  facility  used  to  treat  the  municipal- 
Y.rrlal  flow  from  the  area.  The  most  extensive  storage  svstem  was 

d since  the  other  two  plans  would  probably  not  be  sufficient  to  meet 
the  interim  water  quality  goals.  The  location  and  type  of  storage  are  not 
7w-  on  the  figure  as  they  have  not  yet  been  defined. 


rfpresentatl ve  Flans 

The  design  and  evaluation  work  described  in  the  previous  chapter  led 
to  the  final  selection  of  representative  plans.  The  evaluation  of  the 
original  and  second  stage  alternatives  on  the  basis  of  technical,  economical, 
Institutional,  aesthetic,  ecological,  and  social  considerations  resulted  in 
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changes  to  improve  the  overall  acceptance  of  the  most  favorable  of  these 
alternatives . 

The  three  representative  alternative  plans  differ  in  the  method  of  treat- 
ment employed  in  the  Adr ian-Tecumseh  area  and  in  the  southern  portion  of  St. 
Clair  County  while  much  of  the  other  facilities  are  the  same.  Thus,  the 
representative  plans  could  be  considered  as  one  plan  with  thre<‘  variations 
or  sub-systems.  Common  to  each  representative  plan  is  the  use  of  three 
existing  wastewater  treatment  plants  located  in  Detroit  (W.  Jefferson  Avenue). 
Wyandotte,  and  Monroe.  These  plants  would  be  upgraded  to  advan.  ed  w ;tfwut  r 
treatment  plants  to  make  use  of  the  existing  facilities,  especially  t hose  which, 
have  just  been  added  or  are  currently  under  construction.  The  exis: :.r  waste- 
water treatment  plant  in  Port  Huron  would  be  converted  to  an  independent 
physical-chemical  treatment  plant  because  the  additional  land  required  tor 
adding  advanced  wastewater  processes  to  the  existing  secondary  facilities 
would  not  be  easily  acquired.  A new  plant  at  the  Huron  River  would  als  be 
common  to  all  plans.  This  plan  would  be  an  independent  physical-chemical  t k i 
lity  because  it  is  the  most  cost  effective  method  of  providing  treatment  f : 
that  area. 

All  treatment  facilities  have  been  designed  to  meet  a minimum 
effluent  standard  of: 


bod 

A mg/1 

ODD 

10 

mg/1 

Suspended  Solids 

2 

mg/1 

Total  Phosphorus 

0.1 

mg/1 

Ammonia  Nitrogen 

0.3 

mg/1 

Total  Nitrogen 

3.0 

mg/1 

In  addition  most  heavy  metals,  synthetic  organic  chemicals  and  pesticides 
would  be  reduced  to  trace  levels;  and  the  effluent  would  be  relativelv 
free  of  pathogens. 


lib 


' r' 


Most  of  the  interceptor  sewer  system  necessarv  for  this  plan  will 
already  be  in  place  by  1985.  The  additional  major  interceptor  construction 
necessarv  for  implementation  of  this  plan  would  incluue:  an  interceptor 

along  the  shoreline  in  southern  St.  Clair  Countv  to  the  hast  China  plant, 
an  Interceptor  along  the  Detroit  River  to  the  Huron  River  plant,  an 
Lnterceptor  from  Ann  Arbor  following  the  Huron-Kiver  to  its  mouth  and  an 
interceptor  following  Hannan  Road  north  of  the  Huron  River. 

The  system  designed  for  handling  combined  sewer  overflow  and  urban 
storm  runoff  would  be  essentially  independent  of  the  municipal-industrial 
wastewater  treatment  system.  The  stormwater  svstem  would  utilize  forty-nine 
community  storage  reservoirs  ranging  in  size  from  80  to  690  acres.  These 
and  two  regional  reservoirs  of  3120  acres  each  would  be  used  for  temporary 
storage  of  peak  storm  flows.  Four  stormwater  treatment  facilities  would 
also  be  common  to  all  plans.  They  would  be  independent  physical-chemical 
treatment  facilities  because  advanced  wastewater  treatment  for  stormwater 
cannot  be  operated  in  a manner  that  responds  satisfactorily  to  the  inter- 
mi  ttant  nature  of  stormwater  flows.  One  of  these  plants  would  be  constructed 
as  part  of  regional  facilities  at  the  Huron  River  because  similar  treatment 
processes  make  it  economically  advantageous  and  more  efficient  to  integrate 
portions  of  the  separate  treatment  facilities.  Another  plant  would  be  located 
•it  the  regional  storage  reservoir  in  Macomb  Countv  for  most  efficient  opera- 
tion. The  remaining  stormwater  plants  would  be  independent  facilities  located 
near  Plvmouth  and  Ypsilanti.  These  plants  would  discharge  a treated  storm- 
water effluent  which  would  have  normally  been  a part  of  the  natural  flow  of 
the  river.  The  discharge  rate  would  be  more  uniform,  however,  and  the  quality 
much  higher. 

An  extensive  system  of  interceptors  and  tunnels  would  be  required  to 
collect  storm  runoff  and  combined  sewer  overflows  at  the  present  points 
, of  discharge  to  surface  waters.  Normal  sewer  construction  techniques  would 

be  utilized  in  less  urbanized  areas;  however,  the  greater  size  of  sewers 
required  in  highly  urbanized  areas  and  the  construction  problems  encountered 
made  design  of  hard  rock  tunnels  necessary. 

Sludges  generated  at  the  common  wastewater  treatment  plants  would  be 
incinerated  in  order  to  reduce  the  amount  of  land  required  for  filling  the 
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*REC:  P£ calcination  of  Lime  sludge;  LF : Landfill;  INC:  Incineration 


sludge  and  to  reduce  hygienic  hazards  from  handling  the  sludge.  All  sludges 
from  lime  clarification  processes  would  be  recalcined  both  to  reclaim  the 
lime  and  to  reduce  the  volume  of  waste  sludge.  The  solids  which  would 
accumulate  in  stormwater  storage  lagoons  would  be  removed  periodically 
and  disposed  of  in  a landfill. 

Rep  resen  tat i ve  PJan  J_ 

Representative  Plan  1,  shown  in  figures  29  it  30  emphasizes  wastewater 
treatment  bv  plants  on  a regional  scale.  In  addition  to  the  facilities 
omroon  to  each  plan,  small  communities  outside  the  regional  service  area 
would  ope  rate  individual  treatment  plants  until  growth  might  warrant  exten- 
si  n oi  regional  interceptors. 

hi  regional  service  areas  in  Lenawee  County  and  south  Saint  Clair 
Countv  would  be  serviced  by  independent  physical- chemical  treatment  plants 
east  ('1  Adrian  and  at  East  China  Township.  The  IPCT  process  would  be  the 
a st  economical  type  of  treatment  at  these  locations.  The  stormwater 
treatment  plants  for  these  areas  would  be  collocated  IPCT  plants  at  these 
sites  f r economy  and  efficiency.  A summary  of  the  features  of  this 
alternative  is  in  Table  19. 

•e:  r>  n_tat_i_ve  PI  an  2 

Representative  Plan  2,  as  shown  in  figure  31  & 32,  has  both  land  ir- 
nguti  *n  an d treatment  plants  in  portions  of  the  plan.  Land  irrigation 
techniques  would  be  used  in  central  Lenawee  and  southern  Saint  Clair  County 
t >r  treatment  of  both  stormwater  and  municipal-industrial  wastewater  from 
these  areas.  In  each  system  the  wastewater  would  be  treated  in  aerated 
lagoons,  disinfected,  then  irrigated  on  farmlands  owned  and  managed  by  the 
operating  agency.  Sludge  from  the  Saint  Clair  and  Lenawee  County  treat- 
ment lagoons  would  be  applied  to  the  land  on  adjacent  sludge  disposal  sites. 

The  major  portion  of  the  region's  wastewater  would  be  treated  by  the 
common  system  described  earlier  in  this  section.  Small  communities  out- 
side of  the  regional  service  area  would  operate  individual  treatment  plants 
until  growth  would  warrant  extension  of  the  regional  interceptors.  A 
summary  of  the  features  of  this  alternative  is  in  Table  20. 


121 


REPRESENTATIVE  PLAN  TWO 
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LA:  Land  application 

Capital  cost  amroort L zat i >n  and  total  annua]  costs  are  base 


Representative  Plan  3 

In  Representative  Plan  3,  as  shown  In  figures  33  & 34,  the  major 
portion  of  the  region's  wastewater  would  be  treated  in  the  plant  system 
common  to  all  plans.  Land  irrigation  treatment  would  be  employed  for  treat- 
ing both  municipal-industrial  and  stormwater  in  southern  Saint  Clair  County 
and  central  Lenawee  County.  In  each  system  the  wastewater  would  be  treated 
in  aerated  lagoons,  disinfected,  and  distributed  to  nearby  fanners  for 
irrigation  on  their  land.  This  land  would  remain  under  the  ownership  and 
control  of  the  individual  farmer  or  land  owner.  Sludge  from  the  treatment 
lagoons  in  Saint  Clair  and  Lenawee  Counties  would  be  applied  to  special 
sludge  disposal  sites  adjacent  to  the  "agoons.  Small  communities  outside 
of  the  regional  service  area  would  opera;  individual  treatment  plants 
until  grcwth  would  warrant  extension  of  the  regional  interceptors.  A sum- 
mary of  the  features  of  this  alternative  is  in  Table  21. 
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**Land  required  for  irrigation  to  remain  in  private  ownership. 

Capital  cost  ammortization  and  total  annual  costs  are  based  on  5.5'  interest  over  50  years 


Chapter  8 


DISCUSSION  OF  FINAI.  Pl.ANS 


Pi  s cuss  i on  el  I mj  at 

In  the  pn  (eiling  section,  four  plans  were  presented  for  con- 
sideration in  the  -election  of  a wastewater  nan age men t plan  for  the 
Southeastern  Michigan  area.  Impact  identification  tables  were  prepared 
for  each  of  the  four  plans  and  can  be  found  in  the  F.valuation  Appendix. 

Tlie  tables  identify  impacts  which  would  be  realized  if  the  plan  were 
implemented.  Manv  of  the  imparts,  however,  could  only  be  identified 
as  potential  impacts  that  would  require  additional  study  if  it  became  a 
significant  factor  in  plan  selection.  Tin  tables  served  only  to  identify 
Impacts  and  did  not  attempt  to  relate  the  impacts  to  another  plan. 

To  simplify  the  discussion  of  the  impacts  of  the  four  final  plans, 
only  two  ot  the  impact  tables  will  be  used.  The  Interim  Water  Quality 
Plan  Impact  Identification  Table,  Table  22,  is  presented  for  use  in  the 
discussion  of  tin  Interim  Water  Quality  Plan.  Table  23  the  Representative 
PI. in  One  Impact  I den  t i 1 i eat  i on  Table,  will  be  used  to  discuss  all  three 
of  the  representative  plans  due  to  the  similarity  of  the  three  plans. 

Wat  e r Qual i ty 

Only  the  three  representative  plans  would  be  capable  of  approaching 
the  goal  of  "no  discharge  of  pollutants"  by  1985.  The  Interim  Water  Quality 

129 


X v. 


Ti 


TABLE  22 
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Plan  could  possibly  achieve  the  iy«J  objective^.  Tin  . jter  quality  objec- 
tive of  the  State  of  Michigan  and  the  objective-  outlined  in  the  April, 

1972  agreement  between  the  United  States  ar.d  Canada  c:i  Great  Lakes  water 
quality  could  be  met  by  each  ot  the  four  plans  - 

Implementation  of  any  one  of  the  four  plans  would  result  in  signi- 
ficant improvements  in  the  water  quality  of  the  inland  rivers.  The  central- 
ization of  treatment  facilities  along  the  St.  Clan  and  Detroit  Rivers  and 
Lake  Erie  would  reduce  the  number  of  inland  wastewater  and  combined  sewer 
overflow  discharges.  Inland  river  water  quality  u expected  to  be  higher 
for  the  Representative  Plans  than  for  the  Interim  Plan  since  urban  storm 
runoff  from  separately  sewered  azeas  is  addressed  in  the  rortner.  Each  of 
the  Representative  Plans  results  in  essentially  trie  same  improvements  to 
inland  river  water  quality. 

A primary  conclusion  drawn  from  baseline  studies  conducted  by  the 
Institute  of  Water  Research  at  Michigan  State  University  was  that  "...  even 
100%  elimination  of  municipal  and  industrial  wastes  from  Southeastern 
Michigan,  coupled  with  clean-up  of  Michigan's  tributary  streams,  would  not 
be  adequate  in  significantly  improving  conditions  in  Lake  Erie  . . . for 
any  major  improvements  of  water  quality  to  be  realized  in  Lake  Erie  it  is 
essential  to  reduce  inputs  from  all  watersheds  bordering  trie  Lake,  not 
just  Michigan's."  The  conclusions  drawn  were  based  on  suggestions  that 
"the  single  most  outstanding  treatment  need  for  Lake  Erie  after  disease 
threats  are  eradicated"  was  phosphorus  removal.  Assessment  of  abilities 
of  the  plans  to  improve  water  quality  in  Lake  Erie  were  based  on  an 
assumption  that  similar  plans  would  be  implemented  throughout  the  western 
basin  and  that  proper  land  management  and  wastewater  treatment  would  be 
employed  to  reduce  phosphorus  in  tributary  streams  throughout  the  western 
basin. 


Although  the  Interim  Plan  may  have  some  effect  on  improving  water 
quality  in  the  Lake,  algae  related  problems  would  not  be  affected  and 
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improvement  to  the  Lake  may  not  be  obvious.  If  any  of  the  three  Pepresen- 
tative  Plans  were  implemented,  algae  related  problems  in  the  eastern  half 
of  the  Lake  should  be  reduced.  Improvement  of  the  western  half  of  the  Lake 
would  only  be  realized  over  a period  of  many  years  if  at  all. 

The  use  of  irrigation  for  treatment  of  wastewater  as  in  Pepresen- 
tative  Plans  Two  and  Three  could  result  in  increased  ground  water  levels 
and  an  increase  in  stream  flow  in  the  vicinity  of  irrigation  areas.  Ground 
water  contamination  from  irrigation  areas  should  not  be  a problem.  Ground 
water  contaimination  would  be  possible  in  the  vicinity  of  areas  used  for 
disposal  of  stormwater  sludges  and  incinerator  ash  from  any  one  of  the 
plans,  from  treatment  and  storage  lagoons,  and  from  land  application  of 
sludge  associated  with  land  irrigation  treatment  in  Representative  Plans 
Two  and  Three . 

Auuatic  Life  and  Waterfowl 


The  effect  that  any  of  the  alternative  plans  would  have  on  aquatic 
life  habitats  can  be  directly  related  to  the  degree  of  improvement  in  water 
quality.  A primary  problem  to  aquatic  life  in  Lake  Erie  and  inland  streams 
is  the  maintenance  of  sufficient  oxyqen  levels.  Low  oxygen  levels  result 
from  both  the  oxygen  demanding  substances  in  waste  discharges  and  from  ex- 
cessive plant  growth  resultina  from  an  abundance  of  nutrients  (phosphorus 
and  nitrogen)  in  wastewater.  In  the  alternatives,  stream  quality  and  thus 
aquatic  habitats  would  be  improved  by  increased  levels  of  wastewater  collec- 
tion and  treatment  and  by  diversion  of  treated  discharges  to  points  further 
downstream.  Storm  runoff  has  been  a serious  problem  in  southeastern  Michiqan 
rivers  and  in  the  bays  near  the  river  mouths. 

Many  factors  have  led  to  the  great  change  in  fish  populations  in 
Lake  Erie  and  inland  streams;  moreover,  elimination  of  all  urban  waste  dis- 
charges would  not  be  sufficient  for  the  system  to  recover  to  its  previous 
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condition.  Artificial  stocking  will  continue  to  be  necessary  to  maintain 
game  fish  populations.  The  evaluators  concluded  that  "Changes  in  the  fish 
population  are  probably  much  more  dependent  now  on  the  management  of 
fisheries  in  Lake  Lrie  tha..  on  some  reversal  of  eutrophication." 

Improved  water  quality  and  aquatic  life  habitats  would  also  have 
positive  effects  on  waterfowl.  Although  the  marsh  lands  bordering  Lake 
trie,  Lower  Detroit  River,  and  Lake  St.  Clair  have  been  reduced  to  a trac- 
tion of  their  former  size  and  habitat  deterioration  from  various  forms  of 
pollution  has  occurred,  significant  numbers  of  waterfowl  still  use  the  area 
Improved  wastewater  management  programs  would  be  beneficial  to  waterfowl 
by  controlling  toxic  substances  such  as  oils,  heavy  metals,  and  biocides 
that  may  cause  direct  mortality,  and  by  maintaining  the  plant  and  animal 
communities  that  serve  as  food. 

Public  Health 

Restrictions  placed  on  recreational  use  of  Southeastern  Michigan 
surface  waters  are  primarily  caused  by  contamination  by  pathogens  (bacteria 
and  virus)  from  partially  treated  wastewater  discharges  and  combined  storm 
and  sanitary  sewer  overflows.  Since  all  four  plans  place  emphasis  on  eli- 
minating sources  of  pathogen  contamination,  implementation  of  any  of  the 
plans  would  result  in  increased  potential  for  recreational  development  of 
Southeastern  Michigan  surface  waters.  Conditions  would  be  somewhat  better 
if  one  of  the  three  representative  plans  were  implemented  since  disinfec- 
tion measures  would  be  much  more  efficient  and  more  stormwater  treatment 
would  be  employed. 

There  have  been  many  potential  public  health  hazards  identified 
with  treatment  plant  operations,  wastewater  lagoon  treatment  and  land  irri- 
gation treatment.  Some  of  those  potential  hazards  include  pathogen  con- 
tamination of  air  in  the  vicinity  of  treatment  plant  aeration  basins  or 
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aerated  lagoons,  chlorine  handling  hazards,  incineration  of  by-products, 
or  disease  transmission  by  waterfowl  and  wild  game.  Further  study  would 
be  required  into  both  engineering  methods  to  avoid  the  problems  and  to 
determine  the  severity  of  the  problems.  The  basic  opinion  of  the  evalua- 
tors, however,  was  that,  until  substantial  data  is  available  on  land  irri- 
gation, wastewater  treatment  in  plants  would  he  the  preferred  method  of 
treatment;  thus,  human  consumption  of  crops  grown  on  irrigated  lands,  as 
suggested  in  Representative  Plan  3,  should  be  dincouraqed.  This  would 
indicate  that,  with  present  knowledge.  Representative  Plan  One  would  be 
preferred  followed  by  Two  and  Three. 

Energy  and  Natural  Resources 

All  of  the  plans  would  employ  incineration  and  related  combustion 
techniques  extensively.  Designs  call  for  use  of  advanced  methods  to  insure 
complete  combustion  of  exhaust  gases  and  removal  of  essentially  all  parti- 
culate matter.  Unless  new  techniques  are  developed,  there  are  no  practical 
means  to  remove  oxides  of  nitrogen  and  sulfur  from  exhaust  gases.  At  this 
point  in  time  it  would  be  difficult  to  assess  the  effect  of  the  emissions 
on  the  atmosphere  in  Southeastern  Michigan.  The  total  quantity  of  combus- 
tion gas  would  be  greatest  for  Representative  Plan  One,  only  slightly  less 
for  Representative  Plans  Two  and  Three,  and  much  less  for  the  Interim  Water 
Quality  Plan. 

There  is  little  difference  in  demands  placed  on  energy  (electrical 
and  fuel),  chemicals,  or  the  atmosphere  by  the  Representative  Plans.  The 
Interim  Plan  can  be  expected  to  have  rouqhly  half  the  demands  for  chemicals 
and  energy  estimated  for  the  Representative  Plans.  The  primary  concern 
should  be  focused  on  energy  requirements  sm<~e  the  major  resource  consumed 
in  manufacturing  both  lime  and  chlorine  would  be  energy.  Table  24  lists 
the  electrical  and  fuel  energy  requirements,  chemical  requirements,  and 
equivalent  energy  reouirements  identified  for  each  plan. 
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* Employment 

Each  of  the  plans  could  be  implemented  within  the  time  frame  dic- 
tated by  the  law,  if  an  intensive  program  of  construction  was  undertaken. 
This  would  result  in  excessive  demands  both  for  direct  construction  labor 
and  labor  which  would  be  required  for  equipment  fabrication  and  related 
fields^  A question  has  been  raised  as  to  whether  an  area-wide  demand  for 
labor,  materials  and  equipment  could  be  met.  Construction  labor  demands 
would  be  about  ocual  for  the  Representative  Plans  and  somewhat  less  for  the 
Interim  Plan. 

Operating  labor  demands  would  not  be  excessive  for  any  of  the  plans. 
Since  operations  at  the  plants  are  becoming  more  complex,  the  skill  level 
of  the  wastewater  treatment  plant  operators  would  have  to  be  higher  than 
in  the  past.  The  requirements  could  be  met  by  instituting  training  pro- 
grams far  enough  in  advance  of  the  need.  The  operating  labor  requirements 
for  each  plan  are  listed  below: 

1500  men 
3249  men 
3197  men 
3163  men 

Land  and  Water  Kse  Changes 

Of  the  four  plans,  the  Inter un  Plan  would  cause  the  least  change 
in  existing  and  proposed  land  use.  The  primary  changes  would  be  due  to 
location  of  stormwater  storage  facilities  and  location  of  the  new  Huron 
River  treatment  plant.  The  three  Representative  Plans  share  many  common 
facilities  and  would  for  the  most  part  have  similar  impacts  on  land  use. 

The  primary  impacts  would  be  a result  of  location  of  stormwater  storage 
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Interim  Water  Quality  Plan 
Representative  Plan  One 
Representative  Plan  Two 
Representative  Plan  Three 
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facilities  throughout  the  service  area.  Expansion  of  existing  wastewater 
treatment  plants  in  Detroit  and  Wyandotte  would  require  displacement  of 
land  now  in  high  density  residential  use. 

The  Representative  Plans  differ  in  the  methods  of  handlir.g  waste- 
water in  St.  Clair  and  Lenawee  Counties.  In  Flan  One,  dO  acres  would  l_ 
required  in  East  China  and  2U  acres  would  be  required  in  tne  Adrian  area, 
for  wastewater-stormwater  treatment  plants.  In  Plans  Two  and  Three  tnere 
would  be  no  plants  in  the  East  China  or  Adrian  areas;  however,  agricultural 
land  in  both  St.  Clair  and  Lenawee  Counties  »^uld  be  afrected.  Fcr  bat., 
plans  4,120  and  590  acres,  respectively,  would  be  required  for  treatment 
and  storage  lagoons  in  St.  Clair  and  Lenawee  Counties.  That  would  pr_o<*LIy 
displace  land  in  agricultural  use.  An  additional  1,059  and  450  acres 
respectively  of  agricultural  land  would  be  devoted  to  sludge  disposal  and 
forage  crop  production.  In  Plan  Two  18,600  acres  in  St.  Clair  County  ant 
3,900  acres  in  Lenawee  County  would  be  used  for  irrigation  of  wastewater. 
Although  the  land  would  be  maintained  in  agricultural  use,  crops  would  Da 
restricted  to  forage  type  and  control  of  the  land  would  rest  with  the 
managing  agency.  In  Plan  Three  53,600  acres  in  St.  Clair  County  and  lb,=£j 
acres  in  Lenawee  County  would  be  irrigated;  however,  crop  types  would  not 
be  restricted  and  control  would  rest  with  the  individual  fanner. 

Each  of  the  plans  offers  opportunities  for  expanded  recreation  and 
open  space  development  in  the  vicinity  of  new  wastewater  facilities.  Im- 
proved water  quality  would  also  contribute  to  development  of  recreation. 

The  degree  of  development  of  opportunities  would  have  to  be  the  choice  of 
the  implementing  agency  or  the  local  governmental  unit. 

Opportunities  for  developing  water  reuse  have  been  discussed  in 
Chapter  3 of  the  Summary  Report.  The  greatest  opportunities  would  be  pre- 
sented in  the  Representative  Plans,  primarily  in  those  plans  which  utilize 
irrigation. 
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Land  Values 

Changes  in  land  values,  as  a result  of  plan  implementation,  would 
be  due  to  improved  water  quality  or  proximity  of  wastewater  facilities. 

Land  values  could  be  expected  to  increase  along  shorelines  and  in  the 
vicinity  of  developed  recreational  areas.  Some  decrease  in  values  could 
be  expected  due  to  odor  problems  or  the  general  stigma  associated  with 
wastewater.  No  general  comparison  between  plans  would  be  feasible  since 
these  effects  would  be  local  in  nature. 

Area  Economy  and  Institutions 

A sound  basis  exists  for  regional  wastewater  management  in  South- 
eastern Michigan.  The  most  severe  problem  to  be  encountered  in  implementing 
one  of  the  plans  would  be  the  acquisition  of  land  required  for  stormwater 
storage  and  wastewater  treatment  facilities.  Resistance  from  communities 
forced  to  abandon  existing  treatment  plants  would  also  pose  problems. 

Another  problem  for  local  governmental  units  would  be  the  loss  of 
land  from  tax  rolls.  This  could  be  a significant  factor  in  selection  of  a 
method  of  treatment  in  St.  Clair  County  since  Plan  One  would  require  80 
acres.  Plan  Two  23,800  acres  and  Plan  Three  5,200  acres. 

The  construction  program  associated  with  implementation  of  one  of 
the  plans  would  have  a significant  effect  on  the  local  economy  through  in- 
creased payrolls,  increased  demand  for  construction  materials  and  machinery, 
and  secondary  economic  effects.  Costs  to  individual  families  for  waste- 
water  treatment  would  increase  since  the  local  share  of  the  construction 
cost  and  operation  and  maintenance  costs  would  be  paid  through  user  charges. 
Impacts  would  be  greater  for  the  Representative  Plans  than  for  the  Interim 
Plan . 
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With  the  exception  of  the  reuse  potentials  discussed  in  Chapter  3 
of  the  Summary  Report,  there  should  be  no  direct  effect  of  expanded  waste- 
water  treatment  on  existing  economic  enterprises. 

Socio-Economics 


Implementation  of  any  plan  of  this  magnitude  would  require  dis- 
placement of  individuals  wno  occupy  the  affected  land.  Depending  upon  the 
individuals  and  how  the  displacement  is  handled,  the  overall  impact  could 
be  positive  or  negative.  No  precise  data  was  developed  giving  the  number 
of  families  affected  by  each  proposed  facility  so  there  are  no  numerical 
comparisons  of  the  effects  of  implementing  each  alternative.  Some  degree 
of  comparison  can  be  made  based  on  the  amount  of  land  required  for  each 
plan . 


A positive  social  effect  would  result  from  expansion  of  open  space 
and  recreational  development.  The  degree  of  development,  as  previously 
pointed  out,  would  depend  on  local  units  of  government. 

System  Costs 

The  costs  estimated  for  the  four  final  plans  are  presented  in 
Table  25.  The  capital  costs  and  operation  and  maintenance  costs  are  based 
on  cost  indices  for  Detroit,  January  1972.  All  annual  costs  are  computed 
for  a project  life  of  50  years  and  an  annual  interest  rate  of  5-1/2%. 

It  is  obvious  that  there  is  a distinct  cost  difference  between  the 
Interim  Plan  and  the  three  Representative  Plans;  however,  there  is  no  sig- 
nificant difference  in  total  cost  between  the  Representative  Plans.  When 
comparing  the  Representative  Plans  on  a cost  basis,  the  cost  differential 
becomes  more  obvious  when  examined  only  for  the  service  areas  in  St.  Clair 
County  and  Lenawee  County. 
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Institutional  Management  Schemes 


As  was  stated  in  Chapter  5,  the  purpose  of  an  investigation  of 
institutional  management  schemes  is  to  analyze  the  cui>db  llities  of  existing 
and  proposed  wastewater  management  organizations  relative  to  selected  tech- 
nical wastewater  management  systems.  A number  of  institutional  management 
schemes,  each  possessing  sufficient  authority  to  plan,  construct,  operate 
and  maintain  the  systems  developed  during  the  study,  have  been  proposed 
for  the  Southeastern  Michigan  area.  These  institutions  can  be  classified 
in  six  categories  which  cover  management  on  various  levels  of  political 
interaction.  These  six  classifications  involve  wastewater  management  by: 

- State  Agencv  or  Utility 

- Regional  Agencv 

- Countv  Agency 

- Municipal  or  Local  Agency 

- Water  and  Sewage  Authority 

- Management  thru  Intergovernmental  service  agreements 
(referred  to  as  intercountv  agreements) 

1.  STATK  AOENCY  OK  UTILITY  - This  type  of  institutional  mechanism 
involves  an  executive  or  departmental  agencv  to  the  State  actually  undertaxing 
the  direct  performance  of  an  urban  function.  In  practice,  aspects  of 
functions  mav  be  transferred  to  a State  agency  rather  than  the  total  function. 
For  example,  if  a State  agency  provides  water  for  a metropolitan  region, 
it  (the  State  agency)  is  usually  responsible  for  the  actual  source  of  the 
water  supply  plus  the  major  trunk  lines  to  convey  the  water  from  the  source 
throughout  the  metropolitan  region.  Local  distribution  systems  are,  however, 
often  left  to  the  localities  themselves. 
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2.  REGIONAL  AGENCY  - The  multiple  purpose  District/Authority 
represents  an  Independent  unit  of  government  established  through  State  law 
to  perform  a number  of  services  In  all  or  most  portions  of  a metropolitan 
area.  The  multiple  purpose  District/ Authori ty  may  be  established  initially 
with  only  1 or  2 actual  functions;  however,  the  enabling  legislation  vesta 
in  the  area  affected  the  capability  for  the  District/ Authority  to  take 

on  additional  functions  as  the  need  arises. 

3.  CDUNTY  AGENCY  - Under  this  type  of  an  arrangement,  the  county 
government  increases  its  provision  of  services  which  are  normally  of  a 
municipal  nature  to  Include  the  entire  countv.  This  action  requires  the 
transfer  of  functions  from  municipalities  and  anv  special  districts 
together  with  the  gradual  expansion  of  activities  in  unincorporated  urban 
areas.  It  mav  be  necessary  for  the  State  to  grant  a number  of  functional 
powers  to  counties  in  metropolitan  areas.  Act  342,  Public  Acts  of  1939 
allows  a county  to  provide  wastewater  management  services  within  its 
boundary  as  well  as  in  consenting  neighboring  governmental  units.  (Unless 
otherwise  identified.  Public  Acts  refer  to  current  wastewater  management 
legislation  in  the  State  of  Michigan). 

Certain  legislative  acts  stipulate  that  the  county  agency  is  capable 
of  providing  services  within  a boundary  specifically  limited  to  a local 
area.  Act  40,  Public  Acts  of  1956,  Chapter  20,  stipulates  that  a designated 
"agency"  in  this  case  a drain  commission,  may  provide  for  collection  and 
transmission  of  wastewater  within  a county.  Act  185,  Public  Acts  of  1957, 
established  a Department  of  Public  Works  to  provide  for  WWM  services 
within  a county. 

4.  MUNI  Cl PAL  OR  LOCAL  AUTHORITY  - The  limited  purpose  metropolitan 
special  district  or  authority  is  an  independent  unit  of  government 
organized  to  perform  one  or  more  urban  functions  throughout  all  or  a part 
of  a metropolitan  area.  In  most  cases,  the  activity  is  service  as  opposed 
to  regulatory,  for  example  water  supply  or  sewage  disposal.  The  financing 
of  such  an  Independent  unit  of  government  is  primarily  through  service 
changes,  sales,  rents,  tolls.  Revenue  bonds  constitute  the  primary  source 
of  capital  funds  for  project  construction. 
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5.  WATER  AND  SEWAGE  AUTHORITY  - Act  233,  Public  Acts  of  1955  allows 
for  the  establishment,  by  consenting  governmental  units,  of  an  authority 
to  provide  both  wastewater  and  water  supply  services.  The  autnority 
can  finance  facility  construction  by  the  provision  of  contract  bonding 
and,  in  this  aspect,  the  provisions  are  similar  to  those  mentioned  in 
Act  342,  Public  Acts  of  1939.  Full  faith  and  credit  for  these  bonds  Is 
established  by  the  financial  stability  of  the  contracting  governmental 
units. 


6.  MANAGEMENT  THRU  INTERGOVERNMENTAL  SERVICE  AGREEMENTS  - Under  such 
a device,  one  unit  of  government  conducts  an  activity  Jointly  or 
cooperatively  with  one  or  more  other  units  of  governments.  Typically, 
contracts  may  be  drawn  up  whereby  one  public  corporation  or  unit  of 
government  agrees  to  provide  specified  services  to  other  units  of  government 
according  to  terms  specified  in  the  contracts;  therefore,  the  extraterritorial 
power  represents  the  exercise  of  authority  by  one  unit  of  government  beyond 
1 ts  traditional  political  boundary.  For  example,  the  Detroit  Metropolitan 
Water  Department  and  the  Wayne  County  Road  Commission  provide  sewage 
service  to  conmunltles  under  Intergovernmental  Service  Agreements. 

The  examination  of  these  six  institutional  management  schemes  took 
place  in  two  evaluations.  The  first  was  to  determine  the  potential  of 
five  existing  representative  wastewater  institutions  created  by  current 
legislation,  to  implement  proposed  regional  wastewater  management  plans. 

The  second  evaluation  examined  a range  of  institutional  management  schemes 
which  involved  the  combination  of  existing  and  proposed  management  systems. 

In  the  initial  evaluation  the  following  existing  institutions  would  he 
most  capable  of  managing  the  proposed  alternatives: 

1)  The  Michigan  Water  Resources  Conmlssion  (WRC)  Department 
of  Natural  Resources  (CNR)  was  selected  for  examination  as  a State  agency 


because  of  Its  numerous  wastewater  management  responsibilities.  In  1972, 
the  WRC  undertook  the  drainage  responsibi lities  of  the  Department  of 
Agriculture  and  the  wastewater  engineering  responsibilities  of  the 
Engineering  Division,  Department  of  Public  Health. 

2)  For  a representative  regional  wastewater  management  institution 
the  Detroit  Metropolitan  Water  Department  (DMWD)  was  selected.  The  DMWD 
provides  wastewater  treatment  for  79  comnunities,  and  supplies  water  for 
92  communities.  Its  legislation  allows  it  to  provide  service  by  contracts, 
akin  to  the  nomenclature  "management  thru  intergovernmental  service 
agreements". 


3)  Act  185,  Public  Acts  of  1957,  is  the  legislation 
establishing  a county  department  of  public  works,  while  Act  40,  Public 
Acts  of  1956  establishes  a county  drain  commission.  An  evaluation  of  the 
utilization  of  wastewater  management  legislation  In  the  Southeastern 
Michigan  Wastewater  Management  Study  Area  depicts  that  these  two  acts 
are  most  frequently  employed  to  undertake  comprehensive  wastewater 
management  responsibilities.1  Thus,  these  two  acts  were  examined. 

4)  Legislation  which  allows  a governmental  agency  to  provide 
comprehensive  wastewater  management  in  the  State  of  Michigan  on  a county 
basis,  in  addition  to  expanding  its  boundaries,  is  Act  342,  Public  Acts  of 
1939  - The  County  Public  Improvement  Act.  An  example  of  an  agency 

using  this  legislation  for  wastewater  responsibilities  is  the  Wayne 
County  Road  Commission. 

These  then  were  the  categories  of  institutions  which  were  selected 
as  being  representative  wastewater  management  institutions  for  the 
Study  Area  for  the  initial  evaluation. 


*Page  114,  Table  12,  Management  On  A Local  Jurlsdltlonal  Level,  Institutional 
Arrangements  Appendix. 
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An  assessment  was  undertaken  to  determine  the  ability  of  these 
institutions,  utilizing  current  legislation,  to  provide  the  comprehensive 
wastewater  management  responsibilities  inherent  In  the  seven  selecte 
alternatives. 

The  following  is  a synopsis  of  the  preceding  initial  evaluation 
denoting  the  ability  of  representative  institutions  to  implement  the  Corps 
alternatives. 

1.  State  Institutions  (Water  Resources  Commission  - WRC)  - The  State 
(WRC)  cannot  presently  implement  anv  of  the  alternatives  without  major 
institutional  additions. 

2.  Regional  Institutions  (Detroit  Metropolitan  Water  Departn^nt  - 
DMrfD)  - Except  where  the  Detroit-Jef ferson  Avenue  Plant  is  phased  out, 
resulting  in  financial  loss  considerations,  DMWD  in  its  present  form  coui  ' 
implement  the  alternatives  with  little  difficulty. 

3.  Local  Institutions  (Act  342,  Public  Acts  of  1939)  - Except  where 
the  Wyandotte  Plant  is  phased  out,  (Combination  1)  resulting  in  financial 
loss  considerations.  Act  342,  Public  Acts  of  1939,  affords  the  designated 
management  agency  the  ability  to  implement  any  of  the  alternatives. 

4.  Local  Institutions  (Act  185,  Public  Acts  of  1957  and  Act  40, 
Public  Acts  of  1956)  - Act  185,  Public  Acts  of  1957,  and  40,  Public  Acts 
of  1956,  may  be  utilized  to  implement  any  alternative  with  certain 
limitations;  due  mainly  to  jurisdictional  limitations  and  the  extent  of 
wastewater  management  authority. 

A subsequent  analysis  of  potential  management  institutions  was 
undertaken  to  assess  the  feasibility  of  a number  of  potential  organizations 
to  i^>lement  the  technical  wastewater  management  alternatives. 
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-The  alternative  utilizing  onlv  the  land  Irrigation 
treatment  concept  Is  best  implemented  by  a State 
Utility,  a Regional  Government,  or  a Wastewater 
Authority; 

-Implementation  of  a total  Independent-Physical  Chemical 
alternative,  designating  the  total  utilization  of 
phvsical-chemical  plants  for  treating  municipal  and 
industrial  wastewater,  in  addition  to  confined  sewer 
overflows  and  storm  runoff  could  be  accomplished  by 
a State  Utility,  a Regional  Government,  a Water  and 
Sewace  Authority,  and  a County  (Government; 

-Five  feasible  management  institutions  could  implement 
an  Advanced  Wastewater  Treatment,  alternative.  These 
are  a State  Utility,  a Regional  Government,  a Water 
and  Sewage  Authority,  a County  Government,  and  management 
through  Intergovernmental  Service  Agreements. 

The  two  evaluations  were  analyzed  in  light  of  the  final  3 representative 
wastewater  management  plans.  The  analysis  and  examination  of  these 
representative  institutional  classifications,  with  respect  to  the  revised 
selected  plans  (and  the  potentially  related  degrees  of  political 
Interaction,  extension  of  political  boundaries,  etc.)  has  shown  that 
Representative  Plans  One,  Two,  and  Three  may  be  effectively  undertaken 
bv  the  following  management  schemes  in  the  order  of  least  implementable 
difficulty  to  major  institutional  problems:* 


*Refer  to  pages  157,  158  of  the  Institutional  Arrangements  Appendix  for 
further  discussion. 
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1.  Regional  Agency 

2.  Water  and  Sewage  Authority 

3.  Intercounty  Agreements 

A.  State  Agency 

5.  County  Agency 

6.  Local  or  Municipal  Agency 

Bonded  Indebtedness  and  Community  Reimbursement 

The  phasing  out  of  certain  existing  wastewater  treatment  plants 
would  occur  in  any  of  the  four  plans  presented  as  final  alternative:, 
for  choice.  As  the  regional  facility  becomes  avaiiaule,  there  woulc 
be  no  need  for  these  plants.  Two  financial  considerations  are  inherent 
in  the  phasing  out  of  any  public  facility;  they  are:  outstanding  bonded 

indebtedness,  and  community  reimbursement. 

Outstanding  Bonded  Indebtedness 

In  the  southeastern  Michigan  area,  as  in  most  metropoiitan  regions, 
the  management  of  wastewater  treatment  facilities  is  ^ revenue  producing 
peratiun.  The  operating  agency  may,  in  addition  to  otner  revenues,  rely 
on  a municipal  and  industrial  user  rates  and  fees  or  the  establishment 
of  special  assessment  districts  and  charges.  This  revenue  n_iy  then  be 
used  to  supplement  financing  of  plant  operation  and  maintenance, 
partially  finance  new  construction,  and  repay  outstanding  bonded  indebted- 
ness. 

The  Municipal  Finance  Commission  is  a State  of  Michigan  agency 
directed  to  preview  and  sanction  ali  utility  bond  sales  and  maintain 
records  of  the  resulting  bonded  indebtedness. 

The  following  bonded  indebtedness  examples  are  drawn  from  their 
records . 

The  City  of  Adrian  is  currently  serviced  by  a wastewater  treatment 
plant  which  discharges  to  the  Raisin  River.  This  treatment  plant  is 
scheduled  to  be  phased  out  in  each  of  the  wastewater  management  alternatives 
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considered  in  this  study.  The  treatment  plant  would  be  replaced  by  either 
a regional  independent  physical-chemical  treatment  plant  (Representative 
Plan  One)  or  a regional  land  Irrigation  treatment  system  (Representative 

Plans  Two  and  Three). 

Adrian  has  two  outstanding  bonds  relating  to  the  operation  of  its 
treatment  plant.  A bond  issued  in  1950  has  an  indebtedness  of  $269,000; 
while,  a bond  sold  in  1953  lias  an  indebtedness  of  $2,000.  Both  bonds  are 
general  obligation  in  nature,  and  the  indebtedness  figure  is  as  of 
30  June  1973 

Through  its  authorized  agency,  the  Citv  of  Mt.  Clemens  issued  a 
bond  in  1949  for  the  construction  of  a treatment  plant  and  sewers.  The 
outstanding  indebtedness  figure  also  as  of  30  June  1973,  on  this 
revenue  bond  is  $369,000.  The  wastewater  management  plans  considered 
in  this  study  designate  the  phasing  out  of  this  plant,  and  the  service 
area  to  be  subsequently  managed  by  a regional  treatment  plant  at  the 
present  location  of  the  Jefferson  Avenue  plant  in  Detroit. 

Similar  situations  exist  throughout  the  study  area.  The  total 
bonded  indebtedness  for  wastewater  related  facilities,  including 
sewers  and  treatment  plants,  approaches  $300  million.  Of 
this  amount  it  has  been  estimated  that  at  least  40  percent  can  be 
directly  attributed  to  treatment  plants.  This  bonded  indebtedness 
figure  must  be  incorporated  into  the  final  system  cost  when  new 
wastewater  management  alternatives  are  considered. 

Community  Reimbursement 

The  reimbursement  of  communities  for  treatment  plants  being 
phased  out  of  existence  is  a sensitive  matter.  The  amount  of  the 
reimbursement  is  difficult  to  determine  depending  on  existing  bonded 
indebtedness,  current  assessed  value  of  the  facilities,  and  other 
factors.  One  method  of  determining  reimbursement  is  designated  by 
existing  State  of  Michigan  wastewater  management  legislation. 

Act  329,  Public  Acts  of  1966  of  the  State  of  Michigan,  stipulates 
that  governmental  units  participating  in  regional  wastewater  management 
plans  approved  by  the  State  of  . higan's  Water  Resources  Commission 
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are  eligible  to  receive  a grant  for  50  percent  of  uiie  existing  facilities 
being  phased  out  and  replaced  by  a regional  facility. 

The  land  value  and  any  state  or  federal  grant  issued  for  the  con- 
struction of  the  phased  out  facility  is  to  be  deducted  from  this 
eligible  amount.  This  Act  also  stipulates  tnat  tin  grant  shall  be 
made  only  if  the  regional  local  agency  has  entered  into  an  agreement 
for  acquisition  of  the  treatment  facilities  to  be  replaced,  and  applies 
the  grant  toward  such  acquisition. 

It  is  possible  that  the  amount  of  money  a community  would  receive 
as  reimbursement,  under  this  Act,  would  not  be  suificient  to  repay 
the  outstanding  bonded  indebtedness  on  the  phased  out  facility.  Other 
methods  of  reimbursement  may  be  desired  to  eliminate  the  loss  of 
revenue  by  the  local  communities. 

Phasing  and  Implementation 

Although  the  Interim  Water  Quality  Plan  was  designed  to  achieve 
the  1983  objectives  and  the  Representative  Plans  were  designed  to 
approach  the  1985  objectives  of  Public  Law  92-500,  each  plan  could 
be  implemented  so  that  interim  objectives  of  the  law  could  be  met. 

However,  it  must  be  recognized  that  the  implementation  of  the  Interim 
Water  Quality  Plan  would  preclude  the  Implementation  of  any  of  the 
Representative  Plans  by  the  specified  date  of  1985.  If  the  Interim 
Plan  was  selected  for  implementation,  any  one  of  the  Representative 
Plans  could  be  achieved  and  many  of  the  facilitites  lrom  the  interim 
Plan  could  be  used  but  additional  time  (up  to  15  years)  would  be 
required  for  implementation.  It  is  most  probable  however  th„c  revisions 
would  be  made  or  a new  plan  would  be  designed  if  the  Interim  i lau  was 
selected  and  a higher  degree  of  treatment  was  to  be  met  at  a later  date. 
Since  planning  is  a continuous  process,  this  is  a logical  assumption. 

Construction  sequencing  will  be  an  important  factor  in  achieving 
the  interim  and  final  objectives  on  schedule.  The  phasing  of  construction 
and  facility  start-up  will  control  the  flow  of  money  in  the  project. 

The  structuring  of  the  construction  and  start-up  or  phasing  and  imple- 
mentation program  for  each  alternative  plan  will  facilitate  the 
examination  of  comparative  economic  costs. 
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Priorities  and  Policies 

Sequencing  of  construction  and  start-up  is  controlled  by:  interim 
water  quality  objectives,  fundin':  schedules  and  construction  practi- 
cality. The  follow  ng  is  a list  of  some  of  the  more  important  priorities 

and  policies: 

a.  Construction  program  to  commence  on  1 January  1975. 

b.  Construction  of  the  Interim  Plan  to  be  complete  by  1 July  1983 
and  Representative  Plans  by  1 January  1985. 

c.  1977  and  1983  objectives  of  the  law  to  be  met. 

d.  Premature  investment  of  capital  to  be  avoided  by  construction 
sequencing. 

e.  Pilot  plant  study  to  be  employed  prior  to  final  facility  design. 

f.  Combined  sewer  service  areas  to  be  given  priority  in  construction 

of  the  stormwater  management  system. 

g.  Stormwater  storage  facilities  to  have  priority  over  storm- 
water treatment. 

h.  Soil  erosion  to  be  controlled  in  rural  and  outer  suburban 
areas  by  use  of  good  land  management  practices. 

Procedure 

The  phasing  of  the  various  plans  applies  to  only  those  new 
treatment  systems  or  components  that  would  be  added  to  the  base 
(1975)  system.  Construction  costs  include  the  capital  investments 
needed  to  build  facilities  required  to  achieve  the  relevant  water 
quality  objectives  within  the  legal  schedule.  As  newly  constructed 
facilities  are  placed  in  operation,  their  appropriate  0 and  M and 
replacement  costs  commence.  0 and  M costs  for  those  components  in 
place  by  1975  not  included  or  considered  prior  to  this  date. 

When  an  existing  component  is  incorporated  into  a proposed  system 
and  additional  processes  are  added  after  1975,  to  achieve  the  appropriate 
water  quality  objectives,  the  entire  0 and  M costs  (for  both  new  and  old 
processes)  are  included  in  the  phasing  costs. 

Two  constraints  are  imposed  on  the  phasing  and  implementation 
programs  in  order  to  facilitate  the  comparison  of  impacts  caused  by 
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TABU  26 

RKPKLM.NTA  IT  VE  PLAN  l INK-CAPITAL  COST,  YEARLY 
IXFRNDITUNES  , PM  SENT  WORTH  AND  A VC  RACK 
ANNUAL  COST  IN  $1,000,000 
INTEREST  RATE:  5X 


COLUMN 


UplUl  Cos t 


Wastewater  Treatment  Plante  1, 181,  OR 

Wastewater  Inter. rptor*  and 

Tranaatsalon  Line*  214.61 

itoi»wl*T  Colie  tlun  Storage 

and  1 ramus  lss  Ion  2, $61. 60 

landfill  Site. 

St.  Clatr  County  6.47 

Lenawee  County  11.7 

TOTALS  4181.46 


Total  oi  $o  yr  payment*  fro*  1975  to  2025 


Yearly 
Expenditure 
1975  to  1985 

HR. 91 

21.46 

256. 16 

0.64  7 
1.17 

41A.14 


P.W.  c»  Yearly 
Expenditures  « 
ST  - 1975-1985 
Col.  2n/ ■ 722 

1,072.66 


165. 71 


1 ,978.06 


4.99 

9.03 

3210.45 


Average  Annual  < oat 
50  Yr*  •*  51 
Col.  IrQ.054/77 

58.  75 

9.07 

108. 15 

0.27 

0.49 

176.91 

8,845.0 


TABLE  27 

REPRESENTATIVE  PLAN  TWO- CAPITAL  COST,  YEARLY 
EXPENDITURES,  PRESENT  WORTH  AND  AVERAGE 
ANNUAL  COST  IN  $1,000,000 


INTEREST  RATE:  5X 

2 


sxi**2 

Capital  Coat 

Yearly 
Expend  1 ture 
1975  to  1985 

Waatevater  Treatment  Plants 

1,120.05 

112.005 

land  Trest*ent  Syatewa 

St.  Cl*ir  County 

62.81 

6.281 

lanawee  County 

24.52 

2.452 

Wastewater  Interceptors  and 

Transmission  Lines 

216.44 

23.644 

Storawster  Collsctlon  Storage 

and  Transmission 

2,561.60 

256. 16 

Landfill  Sites 

St.  Clair  County 

6.15 

0.615 

Lenawee  County 

11.28 

1.128 

P.V.  ot  Eear.'i* 
Expenditure*  -* 
5X  - 1975-1985 
Col.  2x7.722 

1019.14 


48.50 

18.91 


182.57 


1978.06 


4.74 

8.71 


I,rr*'s  1.211.1  >22. 2H 

Total  of  50  yr  payaenta  froa  1975  to  2025 


Aver* Re  Annual  ' *t 
50  Yr*  * 5t 
Col.  l«O.Q5j.,--»7 


55.81 

2.65 

1.01 

10.00 

108.15 

0.25 

0.47 

1 78.58 

8,929.0 


TABI-E  28 

REPRESENTATIVE  PI  AN  THREE-CAPITAL  COST,  YEARLY 
EXPENDITURES,  PRESENT  WORTH  AN!)  AVERAGE 
ANNUA!  WIST  IN  $1,000,000 
INTEREST  RATE:  5X 


C0L>MI 

1 

2 

Syatea 

Capital  Cut^ 

Yearly 
Expend  1 ture 
1975  to  1985 

Wastewater  Treataent  Planta 

1,370.05 

112.005 

land  Treataenr  Syateaa 

5 1 ■ Clair  Coun  t y 

194.5 

19.45 

1 enawee  County 

61.6 

6. 16 

Wastewater  Inter,  eptore  and 

franaaiealon  1 lues 

716.44 

21.644 

St'.rewaier  Collertlon  St  mage 

and  Tranaalaslon 

2,561.60 

256.16 

land  rill  sites 

si.  (|g|r  County 

4. 15 

0.615 

Lenawee  County 

11.28 

1.128 

TOTALS 

4, 191. 62 

419. 16 

Total  of  $0  yr  payatnts  fr.«  1975  to  7025 


P W.  of  Yearly 
Expenditure*  <* 
5X  - 1975-1985 
Col,  2x7.727 

1 ,019.  14 


150.19 

49.11 


182.57 


1 ,978.06 


4.74 

8.71 

1,192.77 


Aver i« Re  Annual  Coat 
50  Yra  * 5X 
Col,  i c.  05*77  7 

55.81 


8.27 

2.69 


9.99 


108. 15 


0.25 

0.47 

185.80 

9,790.0 


* -i  ■**  — - *• 


- 


> 


I 


TABIE  32 

'ATT V*  FLAW  rmt -CAHTAL  COST , YEARLY 
«»«nditures.  present  worth  and  averacr 
ANNUAL  COST  IN  Si ,000,000 
interest  ratt  it 


Sisisa 

W UIIMI 

Waatawat 


• r Tihimik  Plant* 
I nf  at  raptor  a and 


capital  cqh 

I. IAS. ON 


Yaarly 
Expend  1 f ura 
197}  to  ISAS 


) 

P.W.  nf  Yearly 
Expenditure*  * 
IX  - !»7\  1<JA5 

975. 70 


Average  Annua  1 t . . 

SO  Yr*  * 'X 
Col.  lx  . ' J.'tv 


Sto 


liar  Col  lac  Mon  Storage 
and  Tranwlaaton 


landfill 
St.  Cl. 

I^naa 

TOTALS 
Total  of 


Sltaa 
air  County 
a County 


SO  yr  pa  want  a fro*  197S  to  2025 


6.47 
II.  7 


0.64  7 
1.17 


4.  SA 

A. 21 


0.17 
0.  S9 


21?. AS 
10.444. S 


TABLE  IS 

representative  PUN  TWO- CAPITAL  COST,  YEARLY 
EXPENDITURES.  PRESENT  WORTH  AND  AVERAGE 
ANNUAL  COST  IN  SI. 000. 000 
INTEREST  RATE:  7Z 


iLLLg 

Waatawatar  Treatment  Plant* 

Land  Traataant  Syataaa 
St . flair  County 
tana uaa  County 

Waatavatar  Inrarraptora  and 
Tranaalaalnn  I. Inn* 

Storwxatrr  Col  I ai  t Ion  Storage 
and  Tranaalaalott 


Capital  Coct 
l, 320. OS 


62. HI 
24.52 


Taatly 
Expend! tura 
1975  to  1 98 S 


6.281 
2. 45? 


P.W.  of  Yearly 
expenditure*  * 
IX  - 197S-198S 
Col.  ?x 7.0?* 

927.20 


44.11 

17.2? 


Average  Annual  Coat 
50  Yr*  » IX 
Col.  I*n.  ) I .’ 4*0 


landfill  Sltaa 
St.  Clair  County 
Lenawee  County 

TOTALS 

Total  of  5fl  yr.  paynanti 


6.15 

11.28 


4,222.8 
i 197S  to  2025 


0.615 

1.128 


4.11 

7.92 


0. 11 

0.51 


214. A9 
10,744.50 


TABLE  34 

REP RES ENT AT I VK  PLAN  THREP-CAPITAL  COST,  YEARLY 
EXPENDITURES.  PRESENT  WORTH  AND  AVERAGE 
ANNUAL  COST  IN  $1,000,000 
INTEREST  RATE : 71 


Waatawarar  Traataant  Planta 

Land  Traataant  Syataaa 
St  Clair  rmatty 
lanaaaa  County 

Waatawatar  Inrarraptora  and 
Tranaafaalnn  I Inaa 

ftorawatar  Collartion  Storage 
and  Tranaalaalon 

Landfill  Sltaa 
St.  Clair  County 
lanaaaa  County 

TOTALS 

Total  of  50  yr  payannta  - 1975  to  2075 


Capital  Coat 
1,320.05 


144.5 

63.6 


6.13 

11.28 


Yearly 
Expenditure 
1975  to  I 9AS 


19.45 
6.  16 


0.615 

1.128 


P.W.  of  Yearly 
Expend! r urea  A 

7J  - 1975~1985 
Col.  ?x 7.024 


Ilf  .61 
44.67 


4.31 

7.92 


Average  Annual  Coat 
50  yra  » 7J 
Col.  3x0.07246 


9.R9 

1.71 


0.31 

0.57 


221.58 

11,179.0 


* 


TABLE  35 


I 


Syilf 

Wantevater  Tteatnent  Plant  • 

Wavtewater  Inferrept.ua  am  I 
! i msalaalun  l.lnr> 

'•ti  muaici  ColUitl.io  Storage 
and  T I ana* t m Ion 

Landfill  sttfa 
'•t  I tail  Count y 
UiMwi't  t »unt  y 

TOTALS 


Hh  I*  MS  RUT  AT  I VK  PIAN  (INK  - (APIIAI  nM.  V r AHI 
EXPENDITURES,  PRESENT  WORTH  AND  AVH0M.7 
ANNUAL  COST  IN  $1,000,000 
INTEREST  RATE  : 10X 


tap  It  a I l oat 
I IAN. OB 


Year ly 
Expend  1 tore 
1475  to  1985 

1)8.91 


I.W  «.t  Yea 

10*  - I**, 

Co  xA  I ■ 


B S J . t>0 


4ln 


21 .46 

256. 16 

0.64  7 
1.17 

41B. IS 


HI  .8/ 

t , 5 7 * . I U 

3.47 

7.18 

2570.72 


Total  til  SO  yr  p.i van'll l a 19/S  til  202 S 


Average  Ann  .a.  ' a' 
SO  Vt*  10* 
i-l  Ua.lOOHSq 

86 . 09 

13.30 

1S8.76 

0.40 

0.72 

259.27 

12,963.50 


Syete* 


Weatewater  Tieaiaent  Plant  a 

lari. I I imiarn t Systran 
■it.  rial i County 
Un«v««  (.ounly 

Want  .-w.it er  Intf rcept ora  and 
Tl  ani.alaalort  Line* 

St  t .rtav.it  et  Colie  t Ion  Storage 
and  Tranaale*l»n 

Land  I I 1 1 SI  Ira 
St.  Clair  County 
Lenawee  County 

TOTALS 


TABLE  Id 

REPRESENTATIVE  PI.  AN  TWO  CAPITAL  COST,  YEARLY 
EXPENDITURES,  PRESENT  WORTH  AND  A VP:  RACE 
ANNUAL  COST  IN  $1,000,000 
INTEREST  RATE;  10* 


Y vmrl y 
Expenditure 
I-*/',  to  I98S 


P.W.  of  Yearly 
Expend I lufr»  * 
10*  ! 9 /'i- 1 98S 
Col.  2x».,145 

811.17 


62.81 

24.52 


t>.281 

2.452 


18.59 
1 S . 06 


23.644 

256.16 


6. IS 
11.28 


0.615 

1.128 


3.7/ 

6.93 


Total  of  SO  yr  pavaenta  - 1975  to  2025 


Average  Annual  Coat 

SO  er.  • 10* 

Co!  1x0.  IQOXS9 

81.81 

1.89 

l.Sl 

14.65 

1S8.76 

0.  18 
0.69 

261.69 

13,084.5 


TABLE  37 

REPRESENTATIVE  PIAN  THREE  CAPITAL  COST,  YEARLY 


EXPENDITURES,  PRESENT  WORTH  AND  AVERAGE 


3 

3 

I 

000,000 

INTEREST  RATE; 

10* 

COLUMI 

1 

2 

3 

4 

Sraten 

capital  Coat 

Yearly 
Expenditure 
1975  to  1985 

P.W.  of  Yearly 
Expend It  urea  9 
10*  - 1975-1985 
Col.  2x6.145 

Average  Annual  Coat 
50  yt*  9 10* 

Col . 

1x0. 100859 

Yattwitir  Treatment  Plant* 

1,120.05 

132.005 

811.17 

81.81 

land  Treatment  Syeleaa 
St  (lair  Count  * 

L.i.avr*  County 

194.5 

61.6 

19.45 

6.  36 

119.52 
19 . 08 

12.05 

3.94 

Wait  mat  vr  Interceptor#  and 
and  1 rananl xalon  l.lnea 

2 36.94 

2 1.644 

145.29 

14.65 

liomtattr  Collection  Storage 
and  Tranaalaaion 

2,5*1.60 

256.16 

1,574.10 

158. 76 

Landfill  Sire# 

St . Clair  County 
l.enawa*  County 

6.15 

11.28 

0.615 

1.128 

1.77 

6.91 

0.38 

0.69 

TOTALS 

4, 191.62 

419.  >6 

2,699.86 

272.28 

Total  of  SO  yr  paymtlt  - 1975  tv  2025  13, 61a. 0 


•t 


\ 


Preference  Sets 


Tlie  purpose  of  a preference  set  is  to  present  the  reader  with 
several  malor  considerations  involved  in  the  selection  of  an  alternative 
plan.  Three  categories  of  preference  sets  are  presented  to  represent 
three  distinct  levels  of  consideration  and  decision  making.  These  classi- 
fications portrav  the  choices  of  a resident  and  taxpaver  of  the  Southeastern 
Michigan  studv  area,  a decision  maker  on  the  local  or  State  of  Michigan 
level,  and  a decision  maker  on  the  national  level  (Tables  38  and  39). 

The  three  representative  wastewater  management  plans 
considered  in  this  study  to  meet  the  1985  Water  Quality  Goals 
and  the  Interim  Water  Quality  Plan  developed  by  the  State  of  Michigan  are 
examined.  While  not  intended  to  be  exhaustive,  the  considerations  presented 
are  significant  and  would  certainlv  come  under  scrutiny  in  the  examination 
of  these  potential  wastewater  management  proposals. 
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TABLE  39 


PREFERENCE  SETS 


THE  DECISION  MAKER  AT  LOCAL  AND  STATE  LEVEL 


iMrtun  XA»iei  (Jualilt  I'lan 


Nr|irrffnlilnr  I'lan  I 


Hrprr.mtali.r  I'lan  II 


Mrprr.rnlalitr  I’lan  III 


Selection  •>(  K rprr.rnlaltt r I'lan  I mditalr.  llial  a 
iln  until  niakrr  on  hnlh  total  and  Male  ol  Mu  higan 
Irtrl  prrlrr.  to; 


Ntlamon  ol  Mrprr.rnlaiit  • I'lan  II  in  .1. air.  ifca'  a 
d*<  anon  niakrr  011  hnlh  Imal  anil  Mai  .1  Mh  Wigan 
Irtrl  prrlrr.  lo 


Srleilimi  ol  M rprr.rnlalitr  I'lan  III  iiuiu  an  . ilia'  j 
dri  Mion  rnakrr  on  biilli  lot  al  and  stair  ol  \lu  higan 
•r*rl  jiirlnt  lo 


I \itr|il  1 lo  Main  ijualiit  goal  nl  uoditihai[r  o| 
. illual  pollutant.  1 .lalili.lirtl  lit  I'ublli  I at* 

'INI  a.  thr  .lair  01  regional  Main  ijualiit  goal 


I.  Accfpf  lltc  Main  i|ual"t  f ■ ■ .1 1 ol  m .1  1 ngi-.l  I \t  tr|il  llir  m an  t <|u  a III  t ■0..1I  ol  im  

rillicai  |iollulanl.  i-.laltli.ln  U li>  I'  ■■  o I o inlual  p..llui anl « 1 .Ijlili.lo  <1  l>>  I'ul  I ..  t 

AM  a*  dir  .lair  01  irgnmal  Mam  •inalilt  goal  *IMI  a.  dir  .lair  ■■■  1.  jjion.il  Main  t|ii.ililt  . J 


■ o a i.'infiijni  minilit  l ol  renting 

• If.  toioi'l  jiltnl.  anil  H'tngiim  dir 
1 o al  . .0..  .1.  lalMin.  js«mijtrd  miiIi 


1 a t*  a. it  m am  mjio[rnirnl  plan 
• t ion. nr  I all  juopo.al. 


1 Hi  lam  a .igmlifanl  numhri  of  ttaimt 
Ma.lrMalrr  dratnirnt  plain,  and  trcngnirr  Ihr 
a.  1 mpanting  rionomii  liolilital  and 
In  linolojjital  « nomination.  a..onalrd  miiIi 
liralmnil  al  dn«  lr*el 

* I uuntr.  in  pail  llir  Ira. I r\ prn.it r plan  ol  all 
nilirr  Ma.lrMalrr  tiianjgrntrnl  pii.pn.jl.  Mhuh 
Mould  ajijtioat  lilhr  I Ml*  Main  tpialilt  jjoal 


2 I mamr  in  pan  a Ma.lrMalrr  ruaiia j.  uirtil 

ptopo.al  ttlmli  1.  llir  lia.l  i tpill.lt.  ol  llir  IMo 
plan,  dr.igiialing  land  migaimii  inaliii.ni  of 
Ma.lrMalrr  a.  a pari  ol  do  otriall  Irraluoni  pun 


* liilrndiur.  in  llio.r  arra.  dr.ignaird  lor  land 
irrijjaiH’n  liralmnil  latilnir..  dir  poirniial  lo 
prrilud*'  form,  ol  uildr.irahl«  land  u.r  lit  llir 
intorporaiion  ol  ronlrollrd  opni  .pan 


.«  an  a>  dr.ignait  d I 

it li  «•  oul. I all" " 1.0. 


* Inirotlim  in  llio.i  ana.  dr.ignaird  lot  11 
irrigation  trrainiriit  la.iin...  1I0  poirniial 
pmludr  lorm.  ol  undi.naltlt  la. ..I  ....  1. 
imorporalM.n  ol  cnnirolltd  ..pin  >po. 


'lo  11  v.  .1  a t ' amount*  of  agiituifure 


. , . 1 . . I.  Mould  i on.umr  a 

1 1 . In  mu  al  and  rung, 

dia..  1 1 * * ' to  ndirif  d plan. 


4 Vtoul  llir  u.r  nl  largr  amount,  ol  agriculture  •*  Impleriieni  a proposal  • ttv.lt  peasants  »r> 
land  for  Ma.lrMalrr  treatment  opporltimlt  for  rrc  tiling  ol  Ma.lrMalrr 


Impli  lurid  a .t.lrni  mIiuIi  dm.  1 
. mill. lilt r i.ipaiil'  ol  llir  rrrri 
ill"  »i  high  Ir.rl.  ol  Main  tpialilt 


A Impkmrnl  a Ma.lrMalrr  manacrnirril  plan  Mho h 
incorporate*  a .t.lrni  ol  land  irrigation  Irralmriil 
and  prior.,  plain  Irralinrril  ol  m a.ii » aii-r . 
rriogm/mg  Ihr  annmpanting  rionomii . poliiual 
and  lechriolngiial  roii.ulrralliin.  a.snnalrd  miiIi 
Ihi.  Ir.fl  <d  lrrjtm.nl  and  Ihr  high  drgrrr  ol  Control 
rnjuirrd  •••  do.  land  Irralrnrnl  .t.lrni 


4 Implrmrni  4 *htth 

opporiunn.  lor  rnthuigol  n.imi.i 


A Implrmrni  a Ma.lrMalrr  managrim  nl  plan  m hi.  I. 

inrurporair.  a .t.lrni  ol  land  irngaiion  1 

and  prior.,  plan'  Iruliiuiil  nl  •«■..!.  wai. . 
rn  ogm/iog  ihr  at  lompant  ing  rioitomu  polin.  a > 
jnd  Irchmdogoal  lon.idrralion.  a.vmalrd  mini 
Iln.  Irtrl  nl  Irralrnrnl  and  a land  in  airnriil  .c.iem 
• fill'll  git  r.  m a 1 1111  urn  allot*  aim  t 011I1..1  lo  Ihr  land 


(1  | in p 1.  niriii  a .t.lrni  ttlmli  dor.  mu  nit  on  li 
a..lini|jl'tr  tapanlt  ol  Iln  rrintmg  Malrr  1 
achirtr  high  Irtrl.  ol  Malrr  ijualiit 


h Impli  mini  a >t  .1.111  it  In.  i.  .I...  - . 
a«.imilaiit  1 ijpi.in  >>l  do  n..i 
ailin  ti  high  Irtrl.  "I  Mai.  r .jiijlnt 


V inf  \.kli"»lril|r.  I hal 


And  \i  knoM  Irdgrt  I hal 


And  AtknoMlrdgr.  I hat 


And  Xlkll.iMlrdgr.  I hal 


1 Sctrralr titling  Ma.lr-alrr  Hr. nnrnt  plain.  m.H  1 Srtrral  rxi.lmg  Ma.lrMalrr  frrafmrnl  planlx  Mill  I s„rral  rxt.nng  Ma.lrMalrr  lr.ai.nrni  plant.  Mill 

hr  pha.rd  oul  nl  oprralion  bc  P*"1'"1  »!»*»*"«"  hr  pl'^'rd  oul  ul  oprralnni 

2 Iln.  plan  oilers  Ihr  W*.«  nppnftunit.  lo  tmpln.  I Iftr  land  u.r  (Ullrm  t.f  large  amount,  of  2 Ihr  land  u.r  pattrrn  ol  largr  amount,  ot 

in  alirnnl  liilimdo  . ninth  1 mplu.i/r  rr»  t . Img  ignculfural  land  Mill  hr  litrd  for  a long  limr  prnod  agricultural  land  Mill  hi  litrd  fur  a long  linn  piii.d 

M.i.irttaii  r of  flu  pii.po.al.  Mlinfi  approach  llir  ht  implrmmtatmn  ol  dm  plan  ht  implrmrnialion  of  Ihi.  plan 

1'iA*  Malrr  ipialdt  g*ul 

« Impli  mrnljlM.ii  of  do.  I'lan  m ill  « mi.nmr  largr  ' fmpIrtnrnlalMin  ul  Ihi.  I’lan  m ill  1 nn.umr  largr  » Implrmrni  ainin  of  Ihi.  I'lan  Millton.umr  lai.r 

am. .ui.i.  >d  Imlh  1 In  im.  al  ami  natural  resource*.  amouni.  of  Imdi  ihrmnal  ami  natural  ir.ounr.,  am. null,  ol  lioili  tlirniH.il  and  iiaiuial  ii.oui... 

•ml  do  poM.r  l<<  g>  10  iair  iln  rn  ■««1  ‘hr  powrr  lo  grnrralr  ihrili  and  Ihr  |nmrr  lo  grnrialr  llum 

4 ImplrmrnlalMin  ol  Ihi.  I'lan  Mill  rriard  lo  .mall  4 Ihi.  plan  1.  more  rtpin.nr  than  all  ulhrr  4 I hi*  plan  1.  Ihr  nio.l  i tpm.it  1 prnpo.al 

drgrrr  Ihr  drgradalnHi  oil  akr  I nr  prnpo.al.  Midi  llir  rxirpiUHi  ol  Hrprr.rnialit  r 

I'lan  III 

A Impknirnlatum  ol  thi.  I'lan  «d(  ivtaid  to  small  ' Implrmrutatnin  ol  tin.  I'lan  Mill  icUtd  t»  .mail 
drgrrr  ihr  ilrgradalmn  ol  I akr  I nr  AtV"  'hr  drgradallon  ol  I akr  I nr 

4 Implrinnilaiion  ol  Ihr  land  migali.m  porlMin  ol  a sinci  tonliid  >d  largr  am. iuiil.nl  agrn  ulturr  land 
Iln.  plan  Mould  ili.plair  all  n.nlinl.  ol  land  Mould  hr  irtpmrd  lo  implrmrni  Ihi.  plan 
migalMm  arra. 


’ Mm  t ■ onlrol  ol  largr  amount,  ol  agriculture  land 
Mould  hr  rrcjuirrd  lo  unplrmrid  Ihi.  plan 


TABLE  38 


PREFERENCE  SETS 
FOR  RESIDENTS  OF 

THE  SOUTHEASTERN  MICHIGAN  WASTEWATER  MANAGEMENT 


Interim  XXaiei  (Jualut  Plan  Plan  I Plan  II 


n,i,  f|..n  ..I  the  Interim  Miirr  (/wain*  Plan 
mild  airs  ihil  a irsafrni  land  litpofil  nl  Ihr 
«Hilhrt«lrin  Michigan  Maslrwalrr  miniffnmil 
'I ini'  area  prefers  In 

I Implmirnl  a plan  »huh  would  al  hr»l  meri  Ihr 
mk  | oalrr  ipialll'  standard  r'lihli'hrit  hi  PuMu 


H • lam  a signifltanl  numhii  ■ if  rmliiif 

• a'lrxiii  liialmrnl  plant'  and  reingni/r  ihi 
a<  i iiaipini  in|  mmiimii  pul  Mir  a I and 
tnhnulogKal  • onsMlrralmns  asso.ialrd  mlh 
lirilmrnl  »l  lhi«  le*rl 

* I ininu  in  part,  a waslrwatrr  managrmrnl  plan 
which  is  ihr  lra*l  rsprnsitr  of  all  proposals 


4 Xt.nd  Ihr  usr  nf  large  amounts  »»t  tt'imHaii 
land  Inr  wastewater  irralmanl 

* Implrrnrni  a plan  which  would  consume  a 
signifo anil*  Irss  aniimnl  nl  chrmic.il  and  rnerg* 
miiuiin  than  ans  nl  ih«-  othrrropos*  d plans 


\nd  X i k n.  > w Irdgrs  I hal 


I Implementation  nf  this  plan  alnnr  Mill  mil 
at  hir» r ihr  l*»*X  wain  .|ualit«  goals  established  h» 
Public  I am  V.'  *m 


2 I hr  inlrran  aaUf  i|uelil*  plan  Mnuld  rnllrtl  and 
Iff.al  •.ml*  Ihr  combined  »r«»rr  o'erflow  portion  nl 
tiniaiaalri  runoff  fmm  urban  arra* 


* Ihr*  plan  forgoes  Ihr  nppnrluml*  In  rmplo* 

• a«lr  irraimrnl  technologies  .huh  emphasize 

tec  tiling  nf  wastewater 


hrlfflnn  nl  Hrfirm  Mali ii  Plan  I nulnaln  that  a 
resident  land  la\pa*rri  nf  ihr  southeastern 
Xluhigan  waslrwatrr  manaf  rmrni  *lud«  arra 
prrfrr*  In 

I I mpli  mi  nl  a pl.ni  m tin  h ''■•Mid  a|i|ima«li  **dh  ili» 
hrsl  a * .*  • I iidi  i*  iliimlng'  ilu  l'*H*  m»  dis*  lurgr 
pullulanl ■ goal  nl  P iildit  I jm  •»:  <iHI 

I Mrlam  a 'ifiufuani  nunihrr  nf  rusting 
waslrwatrr  Irraimrnl  plants  and  rrrngmrr  Ihr 
annmpan'ing  rmniimii  political  and 

irrhnnlngn  al  i nnsidrraiHiiis  assn,  talrd  Miih 
irraimrnl  al  this  lr>rl 

I I inanir  in  pari  ihi  Irasi  rsprnsitr  plan  nl  all 
nihrr  .aslr.aln  maiiagrmml  proposals  whuh 
Mould  approaihlhi  IK*  Main  ipialll*  goal 


4 X«md  Ihr  usr  ul  largr  amounts  of  agru  ullurr 
land  for  waslrwatrr  irraimrnl 


Xnd  Acknowledges  I hal 


I **r»rrel  rsisling  MasirMalrr  Irraimrnl  planls  Mill 
i>r  phased  out  of  opnaiion 


2 I his  plan  "llrrs  ilu  k asl  oppor  Imiilt  In  i lliplo* 
irraimrnl  Irihnoloi-u  > whuli  rinpliasi/r  irt'iling 
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STUDY  AREA 
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Chapter  9 


CONCLUSION  AND  RKCOMMLNDATI ONS 


A general  public  awareness  of  the  need  to  Improve  water  quality 
in  Southeastern  Michigan  plus  recent  Federal  and  State  of  Michigan 
requirements  for  imoroved  effluent  discharges  and  water  quality  standards, 
have  made  it  necessary  to  plan  for  the  implementation  of  more  advanced 
wastewater  management  systems  throughout  the  area  in  the  near  future. 

The  aim  of  the  Southeastern  Michigan  Wastewater  Management  Survev  Scope 
Study  is  to  develop  long  range  wastewater  management  plans  for  South- 
eastern Michigan  which  would  complement  the  water  quality  plans  of  the 
State  of  Michigan  and  thus  assist  in  meeting  the  planning  requirements 
of  the  Federal  Water  Pollution  Control  Act  Amendments  of  1972  (Public 
Law  92-500). 

The  following  premises  wore  established  during  the  study. 

1.  Growing  concerns  with  broader  environmental  problems  and  recent 
Federal  and  State  legislation  have  changed  the  focus  on  water  quality 
management  to  include  regional  solutions,  multiple  use,  and  multiple 
ob j ectives . 

2.  Southeastern  Michigan  will  sustain  its  economic  and  population 
growth  over  the  next  20  years,  but  at  lower  rates  than  the  previous 
two  decades. 

3.  The  Southeastern  Michigan  region's  availability  to  ample  supplies 
of  high  quality  water  will  not  only  sustain  the  growing  population  and 
economic  activities,  but  will  serve  as  an  incentive  to  further  growtii. 

4.  The  water  quality  of  Southeastern  Michigan  has  been  significantly 
degraded  by  urban  and  industrial  expansion. 

5.  The  control  of  combined  sewer  overflows  is  a pressing  wastewater 
management  problem  in  Southeastern  Michigan. 

6.  As  municipal-industrial  wastewater  and  combined  sewer  overflows  are 
controlled,  separate  urban  stormwater  runoff  will  become  the  maior  source 
of  pollution  from  the  metropolitan  area  if  it  is  not  also  treated. 
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7.  The  configuration  of  existing  wastewater  facilities  and  current 
planning  reflects  a trend  toward  regional  centralization  in  Southeastern 
Michigan. 

The  following  general  conclusions  were  drawn  based  on  the  seven 
premises . 

1.  The  Interim  Water  Quality  Plan  could,  at  best,  meet  the  1983  require- 
ment of  "best  practicable  technology"  in  Public  Law  92-500. 

2.  The  three  Representative  Plans  would  approach  with  best  available 
technology,  the  "no  discharge  of  pollutants"  goal  of  Public  Law  92-500. 

3.  Implementation  of  any  one  of  the  four  final  alternative  plans  would 
result  in  significant  improvements  in  the  water  quality  of  the  inland 
rivers;  however,  inland  river  water  quality  would  be  expected  to  be  some- 
what higher  for  the  Representative  Plans  than  for  the  Interim  Plan. 

4.  Implementation  of  any  one  of  the  four  final  alternatives  would 
improve  water  quality  of  Lake  Erie;  hwever,  only  the  Representative 
Plans,  as  part  of  a basin  wide  program,  would  have  any  effect  on  re- 
tarding the  accelerated  rate  of  eutrophication  in  the  Lake. 

5.  Implementation  of  any  one  of  the  four  final  alternative  plans  would 
result  in  water  quality  suitable  for  total  body  contact  recreation. 

6.  Implementation  of  any  one  of  the  four  final  alternatives  would  place 
a significantly  higher  demand  on  the  energy  resources  of  the  region. 

7.  The  construction  of  any  one  of  the  four  final  alternative  plans  would 
place  significant  demands  on  the  construction  resources  of  the  region 
Including  manpower,  equipment,  and  building  materials. 

8.  Storage  of  combined  sewer  overflows  and  urban  stormwater  runoff  will 
require  large  amounts  of  land  close  to  urban  areas. 

9.  The  capital  cost  of  the  final  alternatives  range  from  $2.3  billion 
for  the  Interim  Water  Quality  Plan  to  $4.5  billion  for  Representative 
Plan  Three. 

10.  Construction  of  any  one  of  the  final  alternative  plans  would  have  to 
begin  by  January  1,  19  75  to  meet  the  schedule  set  forth  in  Public  Law 


Several  specific  conclusions  were  drawn  during  the  evaluation  of 
technical  designs.  These  conclusions  guided  the  development  of  the 
final  alternatives  for  choice  presented  in  the  study. 

1.  Land  treatment  is  acceptable  and  feisiblie  for  use  onlv  in  specific 

portions  of  the  study  area. 

2.  For  those  wastewater  plans  involving  complete  or  partial  use  of 
"plant  type"  processes  the  following  conclusions  are  drawn: 

a.  In  most  cases  where  an  existing  treatment  plant  site  is  to  be 
retained  the  advanced  waste  treatment  (AWT)  technology  is  the  most  cost- 
effective  approach; 

b.  Where  completely  new  plants  are  requited,  Independent  Physical- 
Chemical  Treatment  is  the  most  cost-effective  technology; 

c.  Because  of  availability  of  land  and  location  of  the  treatment 
plants  the  most  cost-effective  method  of  sludge  disposal  from  "plants" 
is  incineration  and  land  fill; 

d.  In  the  rapidly  urbanizing  areas  the  most  appropriate  cost- 
effective  method  of  treating  combined  ewer  overflows  and  urban  storm- 
water runoff  is  through  short  term  storage  and  treatment,  on  an  inter- 
mittent flow  basis,  in  IPCT  plants. 

It  is  recommended  that: 

1.  The  report  be  made  available  to  all  Federal  agencies,  the  State  of 
Michigan,  regional  clearinghouses  and  local  government  agencies  having 
an  interest  in  the  control  and  development  of  water  and  related  land 
resources,  including  wastewater  management  systems  in  the  area  ai tooted 
by  the  study; 

2.  The  report  be  used  by  those  agencies  responsible  for  planning  waste- 
water  management  systems  to  help  meet  the  requirements  of  section  201 
(g)  (2)  (A)  of  PL  92-500; 

).  The  report  be  forwarded  to  Congress  for  its  information;  and 
..  After  responsible  state  and  local  agencies  select  a plan,  demonstration 
• jr  i : of  the  selected  technologies  be  made,  using  speeilic  wastes,  to 

' if  ; lsfi  and  refine  criteria  for  detailed  design  of  facilities. 

JAMES  F . HAYS 

Colonel,  Corps  of  Engineers 
District  Engineer 
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